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CHAPTER ONE 
BACKGROUND AND STATEMENT OF THE PROBLEM 
1.1 INTRODUCTION 
High maternal mortality ratios in developing countries are one of the major global concerns. 
Every year more than half a million (600 000) women die from causes associated with 
pregnancy and childbirth (WHO 1999:1). Almost 90.0 percent of the world's maternal deaths 
occur in the Sub-Saharan Africa (SSA) and Asia (Starrs 1997:1). While women in Northern 
Europe have a 1 :4 000 likelihood of dying from pregnancy related complications, those in 
Africa have a 1:16 chance (Starrs 1997:1). This scenario depicts maternal mortality as a 
sensitive indicator of inequality in socio-economic status and the wide disparity between the 
developed countries and developing regions of the world. Maternal mortality is also an 
indicator of women's status in society, their access to health care and the adequacy of 
maternity care in response to individual women's needs for this care (WHO 1999:15). 
Imbalances between men and women exist within communities and as a result women are 
placed in compromised positions in terms of accessing and utilising health services. This 
affects women's reproductive health, increasing their risks of dying from pregnancy related 
causes. 
Africa experiences the highest levels of maternal mortality and morbidity compared to other 
continents of the world. According to Paul (1993:745) " ... for every maternal death in Sub-
Saharan Africa, another 15 women are disabled or permanently crippled by incontinence of 
urine and stool, uterine prolapse and infertility due to pregnancy related causes." Pre-existing 
anaemia, rapid childbearing and often inaccessible health care facilities are some of the 
determinants of the women's high-risk status (Nyaphisi, Makoae, Ndovi, Mirembe, Okong, 
Mutale & Likwa 1994:48-49). In Zimbabwe, similar patterns of inequality and inadequate 
provision of health care services also exist as described. 
This chapter portrays the background to Zimbabwe's health care delivery system and 
maternal mortality statistics. This background information (section 1.2) comprises literature 
reviews, the hospital census (admissions, deliveries, live births, maternal deaths) and an 
analysis of established posts and the allocation of human resources in Mpilo Central Referral 
2 
Hospital (MCRH). Subsequent to the background information, this first chapter provides the 
problem statement, the theoretical framework guiding this research, the purpose of this study, 
the research questions, objectives and hypotheses. Explanatory and operational definitions 
and the organisation of this thesis are also provided at the conclusion of this chapter. 
1.2 BACKGROUND INFORMATION TO THE STUDY 
Zimbabwe's population was estimated to be 12.5 million during the 1992 census and this was 
based on the three (3.1) percent annual population growth rate (Department of Family & 
Child Health, Zimbabwe 1998:1). Sixty-nine percent of this population was living in the rural 
areas at the time of the census. The majority of the rural population is comprised of women 
and children, because many men and young people migrate to the urban areas in search of 
formal employment. This has implications for women in terms of accessibility to health care 
services, particularly when obstetric complications, requiring specialised care, occur. 
Morbidity and mortality tend to be more pronounced in the rural population because of the 
lower socio-economic status in these areas (MOH, Zimbabwe 1986:14). It is also in the rural 
areas that health care facilities are not easily accessible to many women, particularly the poor, 
thus increasing their risks of maternal mortality. This was confirmed in a Zimbabwean study 
that reported a higher maternal mortality ratio (MMR) in a rural than in an urban setting 
(Mbizvo, Fawcus, Lindmark & Nystrom 1994:27). These researchers reported that maternal 
mortality in the Masvingo rural province's MMR was 168 per 100 000 live births compared 
to 85 for the Harare urban setting. These ratios are likely to rise as the Acquired Immune-
Deficiency Syndrome (AIDS) related deaths in Zimbabwe continue to escalate (Department 
of Family & Child Health, Zimbabwe 1998:x). 
Several studies have identified high fertility rates and Human Immune Virus (HIV)/ AIDS 
as indirect factors contributing to increased maternal deaths among women in Africa 
(Howson, Harrison, Hotra & Law 1996:225; Mati 1994:15). Globally, the universal major 
direct causes of maternal mortality such as abortion, severe pre-eclampsia/eclampsia, 
obstetric haemorrhage and puerperal infections account for 80.0 percent of all maternal 
deaths (WHO 1999: 13). Inherent in these causes, are the risks associated with the 
demographic characteristics of women such as age and unemployment. In Africa, these 
factors are exacerbated by common problems arising from lack of appropriate care for 
obstetric emergencies (Howson et al 1996:7). 
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1.2.1 Zimbabwe's health care delivery system 
In Zimbabwe, the MMR was estimated to be 145 per 100 000 live births in 1980 but it 
declined to 87 in 1987 and to 76 in 1988 (MOH & CW, Zimbabwe 1999a: 19; UNICEF 
1994:72). This situation could be attributed to the government's efforts, after gaining 
national independence in 1980, to improve the health status of communities through the 
adoption of the primary health care (PHC) approach. However, despite the gains achieved, 
Zimbabwe has experienced an increase in the MMR from the late 1980s into the 1990s 
(UNICEF 1994:72). The national MMR estimates for 1994 was 130.4 and for 1995 it was 
105.4 per 100 000 live births (MOH & CW, Zimbabwe 1999a: 19). 
Many factors including HIV/AIDS and poverty contribute to women's poor health and a 
subsequent rise in the MMR of Zimbabwe. According to the WHO estimates, Zimbabwe is 
one of the countries most affected by HIV/AIDS in Africa (MOH & CW, Zimbabwe 
l 999a: 19). This implies that women and children, because of their vulnerability to 
diseases, become the most affected groups by the HIV/AIDS pandemic. In reality, the 
pandemic is eroding the benefits accrued from the reorganisation of the maternity care 
delivery system set by the Zimbabwe government in response to the Alma-Ata-Declaration 
on PHC (WHO 1978a). At attainment of national independence in 1980, the health care 
infrastructure in Zimbabwe was characterised by inequalities in terms of health status and 
provision of health care (MOH, Zimbabwe 1983:1). The total health care delivery system, 
including maternal and child health care services, were fragmented and poorly co-ordinated. 
This fragmentation was compounded by limited maternity care for women during pregnancy 
and childbirth, thus contributing to avoidable deaths (MOH, Zimbabwe 1986:3). 
In promoting equal access to health care, and in line with the WHO's goal of providing PHC 
/ for all by the year 2000, the ministry of health (MOH) of Zimbabwe adopted the policy of 
"Equity in Health". The policy was centred on the PHC approach (MOH, Zimbabwe 1981 :1). 
Consequently some strategies were put in place in an attempt to reduce maternal mortality 
which was estimated at 200 per 100 000 live births in 1980 (MOH 1986:10). These included 
the reorganisation of the national health system. This resulted in the establishment of four 
levels of health care delivery (primary, secondary, tertiary and quartenary) utilising the PHC 
model for implementing the health care programmes (MOH & CW, Zimbabwe 1992:xiv). 
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Figure 1.1 describes the maternal and child health (MCH) services referral system within the 
four levels of the reorganised national health service structure in Zimbabwe. 
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Figure 1.1 Maternal and child health services referral system in Zimbabwe (Ministry of 
Health & Child Welfare, Zimbabwe 1992:xiv) 
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The four levels of the new health service structure were established throughout the eight 
provinces and the two major cities (Harare and Bulawayo) in Zimbabwe. Most women with 
high-risk pregnancy conditions from the provincial and district hospitals are referred to the 
quartenary level, namely the central referral maternity hospitals. The referral system is 
structured in such a way that the central hospitals provide specialised obstetric services to the 
lower levels of the MCH centres (MOH, Zimbabwe 1986:15). These hospitals are recognised 
for their specialised care, but they serve relatively few people of the community who 
experience major health problems (Howie 1986:7). The necessary resources (material, 
financial, human) are assumed to be adequate in these quartenary health care institutions for 
managing women hospitalised with obstetric complications. 
1.2.2 Maternal mortality in Zimbabwe 
Despite extensive development within Zimbabwe's national health system, the infrastructure 
is still deficient and the MMR remains relatively high. For example, the Zimbabwe 
Demographic and Health Survey Report 1994 estimated the MMR at 283 per 100,000 live 
births during the period 1985 to 1994 (CSO, Zimbabwe 1995a: 173). This ratio represents 15 
percent of all deaths among women within the 15 to 49 age groups. Twenty-six percent of 
these deaths occurred during pregnancy, 46.0 percent around childbirth and 26.0 percent 
within six weeks following delivery or abortion (CSO, Zimbabwe 1995a: 173). 
Ashworth (1990:209) asserts that " ... a maternal death is a tragedy for the family and 
community, unfortunately it is a frequent occurrence in Zimbabwe". The first quarter of 1995 
which reported a MMR of 121 per 100 000 live births confirms Ashworth's assertion of 
MMR (Department of Epidemiology, Zimbabwe 1995:9). At national level annual analyses of 
trends and MMRs are recorded, indicating the seriousness of the problem in Zimbabwe as 
shown table 1.1, reflecting MMRs from 1995 to 1997. 
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Table 1.1 Maternal mortality ratio levels in Zimbabwe, 1995-1997. 
Indicator Number of live births, maternal deaths and MMR per 100 
000 live births per vear 
1995 1996 1997 
Total number oflive births 309230 308408 313287 
Number of maternal deaths 326 524 455 
MMR per 100 000 live births 105.4 169.9 145.2 
Mean MMR per 100 000 live births 137.7 
Source: Ministry of Health and Child Welfare, Zimbabwe (1997:129). 
Based on the MMRs shown in table 1.1, which serve as an indicator of maternal health in 
Zimbabwe, pregnancy outcomes remain unfavourable. Some women are prevented from 
accessing health care services in times of need because of the escalating hospital fees, 
shortage of health staff and long distances from health facilities (MOH & CW,_ Zimbabwe 
1994:37). Harsh socio-economic conditions also contributed to many women's poor 
pregnancy outcomes (MOH & CW, Zimbabwe 1999a:15). According to the WHO (1999:15), 
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••• low socio-economic status of women is a fundamental determinant of maternal mortality 
in many countries. 11 In Zimbabwe, data on MMRs vary depending on the source and the 
system used to obtain information. For example, the 1992 Demographic Health Survey 
estimated the MMR at 283 per 100 000 live births while the census indicated a ratio of 395 
(MOH & CW, Zimbabwe 1999a:15). 
This confirms the difficulties faced in gathering accurate information related to maternal 
mortality when existing records are incomplete and unreliable (WHO 1995: 1 ). Despite these 
variations, the fact remains that the MMR demonstrates a measure of obstetric risk faced by a 
woman each time she becomes pregnant (WHO 1999: 11 ). In Zimbabwe, high-risk women are 
admitted for specialised care at the Harare Central Referral Hospital (HCRH) or the MCRH 
depending on their area of residence. Even these referral hospitals report high MMRs. For 
example, in 1993, the MMR was 510 per 100 000 live births for at the HCRH and 117 per 
100 000 live births at the MCRH (MOH & CW 1997:134). 
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These ratios from the central referral hospitals emphasise the need to examine the health 
care interventions that are offered to women who are admitted to these institutions for 
specialised care during pregnancy, childbirth or immediate postpartum care. Inadequate 
maternity care, especially during deliveries, increases the risk of poor pregnancy outcomes 
including maternal mortality and morbidity (CSO, Zimbabwe 1995a:113). The concept of 
quality care is implicit in the highest possible standards of good clinical practice that is 
valued for its greatest improvement in women's health (Donabedian 1988:1743; 1989:3). 
The assessment of quality of care, utilising the attributes of structures, processes and 
outcomes, can provide valuable information regarding the effectiveness of the standards of 
clinical practice (Donabedian 1988: 1746). 
1.2.3 Midwifery, nursing and obstetric/gynaecological staff at Mpilo Central Referral 
Hospital during 1995-1997 
This study was limited to MCRH as a single institution. Permission was granted for this 
research to be conducted only at MCRH. It proved difficult to obtain permission for similar 
research to be conducted at HCRH, because a large number of ongoing research projects were 
in progress at HCRH. Furthermore, the research findings obtained from the study conducted 
at MCRH, were expected to be similar to those obtained from HCRH. Consequently, the 
women of Zimbabwe could benefit from recommendations based on research findings 
obtainable from MCRH. After consultation with the promoters and a statistician, it was 
decided to proceed with the research at MCRH as sufficient numbers of obstetric patients' 
records were available at MCRH. 
Information about the midwifery/nursing and medical personnel at the MCRH was obtained 
through discussions with different members of staff (principal nursing officer, matrons, sisters 
in-charge and midwifery tutors). This analysis shows that the health care personnel function 
within a clearly defined administrative structural setting, specific to a span of control and a 
chain of command. The structure, which was in place during the study period 1995 to 1997, 
is reflected in figure 1.2. 
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Figure 1.2 Mpilo Central Referral Hospital midwifery/nursing and medical human 
resources structural setting 1995-1997 
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While the span of control begins with the medical superintendent as the overall person in-
charge of the health services at the MCRH, the chain of command starts with the least junior 
within the system. The Principal Nursing Officer (PNO), in his/her administrative role, 
ensures that the patients are provided with quality midwifery and nursing care. Figure 1.2 also 
illustrates different categories of health personnel according to their grades and levels of 
experience. For the midwifery and nursing staff, the higher their grades and levels of 
experience, the further they are removed from offering patients' bedside care. This means that 
categories of midwives and nurses who provided patients with care during 1995-1997 
included the sisters in-charge grade and those in lower grades. Sisters in-charge also 
frequently assume administrative duties when the matrons are not available to carry out such 
activities. The analyses identified different categories of midwives and nurses, available 
established posts for the maternity unit and how the allocation of these midwives (matrons, 
sisters in-charge, senior sisters, state certified maternity nurses and students in training) was 
done during 1995-1997. 
Matron grade 
There were six established posts for grade two matrons and of these, three were allocated 
to the maternity unit. Two posts were for night and one for day duty, all three posts were 
occupied. While the two matrons on night shift worked opposite each other to ensure that 
there was always coverage by this senior grade, either a grade three matron or a sister in-
charge relieved the matron on day shift. 
Out of nine established posts, for the grade three matron, only one was allocated to the 
maternity unit and this post was occupied. This matron, although her main role was clinical 
supervision, reportedly spent most of her time performing administrative duties to assist 
the only grade two matron who was overall in-charge of maternity services on the day 
shifts. This situation created an environment where standards of care might be 
compromised due to inadequate supervision, especially in MCRH's busy maternity unit. 
Sisters in-charge 
The MCRH had 34 established posts for the sisters-in-charge. Of these, six (17.6 percent) 
were allocated to the maternity unit. That is one sister in-charge for one antenatal clinic 
I 
and one for each of the units (antenatal, labour, postnatal, theatre and special care baby). 
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However, only four of these posts were occupied and senior sisters were acting as sisters 
in-charge in the remaining two posts whenever their seniors, including the matrons, were 
off duty. This arrangement led to a reduction in the numbers of midwives available to 
provide bedside care at any specific time. 
Senior and junior sisters 
Three hundred and fifty-one established posts were available for semor sisters at the 
MCRH, 267 (76.0 percent) were occupied and 84 (24.0 percent) were vacant implying that 
there was a shortage of nurses and midwives. Some senior sisters who were posted in the 
maternity unit had a minimum of five years experience after qualifying as general nurses. 
However, others were assigned to the maternity department immediately after completing 
their midwifery training. Although different numbers of senior sisters, varying from one to 
three per month, were allocated to the maternity unit, there were no specified senior posts 
for the maternity unit. This implied that a maternity unit, delivering more than 10 000 
babies per year, had to manage with whatever number of senior sisters could be assigned to 
these units. Asked why this was the situation, given the fact that the maternity unit was 
very busy with an average of 10 201 births per annum, the PNO (Personal communication, 
16.9.1999) replied: 
"Senior sisters are given to the whole hospital as a package from the Ministry of Health 
and Child Welfare Head Office. We do not know the system they use in allocating the 
senior sisters to us. Whatever number we are given we distribute these senior sisters to the 
different hospital wards or departments according to requests. The allocation is not based 
on any system. " 
The number of senior sisters erratically and unsystematically allocated to the maternity 
unit, impacted negatively on the quality of care rendered and on pregnancy outcomes. 
Continuity of care and accumulation of knowledge and experience in maternity units are 
essential to enable midwives to render competent care, especially to high-risk patients. 
State certified maternity nurses 
State certified maternity nurses (SCMN) occupied the lowest level of qualified midwives 
and their main duties included the provision of bedside care. Their allocation to the 
maternity department was similar to that of the senior sisters. Despite the fact that the 
SCMN are the lowest professionally qualified midwives, the duty rosters nevertheless 
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indicated that at times SCMN s were left in-charge of the maternity units, especially on 
night duty shifts. 
Nurses 
The registered general nurses (RGNs) were confined to the gynaecological ward, there was a 
staff complement of 12 nurses (five registered nurses, one with a midwifery qualification and 
seven enrolled nurses). This ward with an average of 60 to 70 admissions per month had no 
specifically allocated sister-in-charge and the 12 nurses were utilised for day and night shifts. 
Students 
Three categories of students were assigned to the maternity unit for clinical experience. One 
of the three categories was a group of experienced nurse-midwives who were doing a two 
year advanced skills training programme to become clinical nursing officers (CNOs). The 
remaining two groups included student midwives and student nurses. At any given time, there 
were 30 students assigned to the maternity wards requiring clinical supervision. In addition, 
10 to 15 student midwives and a similar number of student nurses from other hospitals were 
assigned to the maternity units to acquire clinical learning experiences. This meant that all the 
students had to share the same supervisors (midwives) who were in the wards, not only 
among themselves but also with patients. When asked about student supervision in the 
clinical area, the Principal Tutor (Personal Communication, 17.9.1999) had this to say: 
"I have a concern about the quality of supervision of students, they are used as an extra pair 
of hands. At times, they are left to provide care without supervision .from a qualified midwife. 
The learning environment becomes unsuitable and the whole outlook is poor for both patients 
and students. " 
Medical staff 
There were two established posts for consultant obstetricians/gynaecologists but usually 
only one post was occupied. Thus, one consultant who was also head of the 
obstetric/gynaecological team, was working with inadequate senior and junior doctors (one 
senior registrar, three to eight registrars, 10 junior doctors). The team was arranged 
hierarchically, with levels of responsibilities diminishing from consultant through the 
senior registrar to the least junior doctors. Ideally, junior doctors were not supposed to 
make clinical decisions, without consultation with his/her supervisor. 
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However, with the small number of senior medical staff that was available, it appeared 
that junior doctors had to take responsibility for clinical decisions and the outcomes 
thereof, often without the necessary senior assistance. These junior doctors were only in 
their first or second year of internship implying that they were trainees requiring to be 
supervised in the clinical situation. Regardless of patients' specific needs for emergency 
obstetric care, their treatment depended on the doctor who was available, and not 
necessarily on the seriousness of their condition. 
The analysis of human resources was an attempt to identify the categories and numbers of 
care-providers that were available for obstetric patients during the study period. Literature 
reviewed only indicated the required nurse/patient ratio for a selected category of patients, 
such as very ill medical-surgical patients, and not for the obstetric field as a whole. In the 
obstetric field, the American Academy of Paediatrics and American College of Obstetrics and 
Gynaecology (Stenske & Ferguson 1996:30) recommend a 1: 1 ratio of midwives to patients 
in the labour wards, implying that one midwife should attend to one woman in labour. This 
norm is applicable to patients in the second stage of labour, patients suffering from 
complications and those recovering from caesarean sections. Similarly, for patients on 
epidural and oxytocin infusions, post-operative postpartum surveillance, the ratio should be 
1 :2. These proposed ratios have the potential to render good midwifery practice and to reduce 
the MMR. The MCRH human resources appeared to be unrealistic for the provision of quality 
obstetric and midwifery care and for promoting favourable patient outcomes. 
1.2.4 Maternal mortality at Mpilo Central Referral Hospital during 1995-1997 
In order to conduct a hospital census, a form (appendix 3 .1) was developed to capture the 
information required. This information obtained included annual numbers of: 
• Admissions of patients with complications during pregnancy including those with 
abortion 
• Deliveries 
• Live births 
• Maternal deaths. 
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Hospital based studies play an important role in identifying factors associated with maternal 
mortality (AbouZahr & Royston 1991 :30), particularly in so far as determining the levels, 
causes and avoidable factors in clinical practice related to maternal mortality. The data 
obtained by means of the census, in this research, provided insight into the following: 
• The causes of maternal deaths 
• The magnitude of the problem of maternal mortality at MCRH during the study period 
• Survival analysis of abortion and severe pre-eclampsia/eclampsia patients hospitalised 
at MCRH during 1995-1997 
• Workload of doctors, midwives and nurses who were available to provide maternity 
care during the study period 
In Zimbabwe, hospital-based studies of Ashworth (1990), Crowther (1986) and Mbizvo et al 
(1993) showed the need to improve the standard of maternity care in order to reduce the 
MMRs. As Harrison (1989:449) asserts, there is no better indicator of the standard of 
maternity care than MMRs. Thus, pointing directly to the standard of care as one of the 
determinants of pregnancy related deaths. Table 1.2 indicates that the same might have been 
true for patients admitted to MCRH during the period 1995 to 1997. 
Table 1.2 Live births, direct maternal deaths and MMR by year at Mpilo Central Referral Hospital 1995-
1997 (n = 116) 
Indicator Number of live births, maternal deaths and MMR per 100 000 live 
births per year 
1995 1996 1997 
Total live births 10544 9337 10151 
Number of maternal deaths 43 45 28 
MMR per 100 000 oflive births 407.8 481.9 275.8 
Mean MMR per 100 000 live births 388.5 
Source: Obstetric/gynaecological records (1995-1997) 
A comparison of MMRs at MCRH for the three-year period (table 1.2) shows that the 1996 
ratio was considerably higher than that for 1995 and 1997. 
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The analysis also demonstrates that the ratios were high for the three years despite the 
differences in levels. Pregnancy outcomes were apparently unfavourable for women admitted 
to MCRH during this three-year period. Table 1.3 shows the distribution of maternal 
mortalities according to obstetric causes. 
Table 1.3 Distribution of maternal deaths by obstetric cause per year at Mpilo Central Referral Hospital 
1995-1997 (N = 116) 
Obstetric cause Number of maternal deaths per year Total 
1995 1996 1997 
n (%) n (%) n (%) n (%) 
Abortion 21 (8.1) 12 (10.3) 13 (11.2) 46 (39.6) 
Severe pre-eclampsia/eclampsia 6 (5.2) 15 (12.9) 3 (2.6) 24 (20.7) 
Puerperal sepsis 7 (6.0) 6 (5.2) 2 (1.7) 15 (12.9) 
Postpartum haemorrhage 2 (1.7) 7 (6.0) 5 (4.3) 14 (12.1) 
Other causes 7 (6.0) 5 (4.3) 5 (4.3) 17 (14.6) 
Total 28 (24.1) 45 (38.8) 28 (24.1) 116 (100.0) 
Source: Mpilo Central Referral Hospital obstetric/gynaecological records (1995-1997) 
As shown in table 1.3, the largest proportion (39.6 percent) of maternal deaths was attributed 
to abortion complications followed by deaths from severe pre-eclampsia/eclampsia (20.7 
percent). Tables 1.4 and 1.5 show the distribution of abortion and severe pre-
eclampsia/eclampsia admissions, maternal deaths and surviving women by year for the period 
from 1995 to 1997. 
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Table 1.4 Distribution of abortion admissions, maternal deaths and surviving women by year, at Mpilo 
Central Referral Hospital 1995-1997 (N = 4895) · 
Indicator Abortion admissions, maternal deaths and surviving women Total 
by year 
1995 1996 1997 
n (%) n (%) n (%) n (%) 
Maternal deaths 21 (0.3) 12 (0.3) 13 (0.3) 46 (0.9) 
Surviving women 1000 (20.4) 2003 (40.9) 1846 (37.7) 4849 (99.1) 
Total admissions 1021 (20.8) 2015 (41.2) 1859 (38.0) 4895 (100.0) 
Table 1.5 Distribution of severe pre-eclampsia/eclampsia admissions, maternal deaths and surviving 
women by year, at Mpilo Central Referral Hospital 1995-1997 (N = 318) 
Indicator Severe pre-eclampsia/eclampsia admissions, maternal Total 
deaths and survivini women by year 
1995 1996 1997 
n (%) n (%) n (%) n (%) 
Maternal deaths 6 (1.9) 15 (4.7) 3 (0.9) 24 (7.5) 
Surviving women 74 (23.3) 122 (38.4) 98 (30.8) 294 (92.5) 
Total admissions 80 (25.1) 137 (43.1) 101 (31.8) 318 (100.0) 
Source: MCRH Obstetric/gynaecological records (1995-1997) 
1.3 STATEMENTOFTHEPROBLEM 
The problem is that the MMR at MCRH was very high during the period 1995 to 1997. As 
already demonstrated in table 1.2, the MMRs for 1995 was 407 .8 per 100 000 live births, 
481.9 for 1996 and 275.8 for 1997. Over the three-year period, 135 maternal deaths were 
recorded of which 116 (85.9 percent) were maternal deaths due to obstetric complications. 
Other causes accounting for the remaining 19 (14.1 percent) deaths included anaemia 
(one), anoxia (one), ectopic pregnancy (six), HIV/AIDS (seven), malaria (three) and molar 
pregnancy (one). 
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The majority of the obstetric deaths were thus due to abortion (39.6 percent) and severe 
pre-eclampsia/eclampsia (20.7 percent). According to a United Kingdom (UK) report 
(Department of Health, UK 1994:iv) on confidential inquiries into maternal mortality, 
women often died when the care they received was substandard. This might have been the 
case for many women who died at MCRH. The fact that some high-risk women died and 
others survived is the reason why this study was conducted, in order to identify factors 
discriminating between non-surviving (cases) and surviving (controls) women hospitalised 
at MCRH with postabortion complications and severe pre-eclampsia/eclampsia. The study 
intended to establish whether the quality of care those women received influenced their 
chances of surviving obstetric complications. 
1.4 PURPOSE OF THE STUDY 
The purpose of the study was to identify factors associated with maternal mortality among 
non-surviving (cases) and surviving (controls) women hospitalised for abortion and severe 
pre-eclampsia/eclampsia at MCRH during the period between 1995 and 1997. 
Studies have established the MMRs but this has not led to any reduction in these ratios. 
Thus knowing about the MMR is not sufficient to reduce the MMR. Information needs to 
be generated which can be used by professionals in an attempt to reduce the MMR. Hence 
the other purpose of the study was to design an instrument (Appendix 3.2 and 3.3) to 
evaluate the quality of care rendered and guidelines (Appendix 3.6a) which could be 
employed by professionals to improve the quality of care rendered to women in maternity 
units. 
1.5 RESEARCH OBJECTIVES 
The objectives of the study were to: 
• Determine the MMRs at MCRH for 1995, 1996 and 1997. 
• Determine the case fatality rates for women hospitalised for abortion and severe pre-
eclampsia/eclampsia at MCRH for 1995, 1995 and 1997. 
• Identify factors associated with maternal mortality due to abortion for 1995, 1996 and 
1997. 
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• Identify factors associated with maternal mortality due to severe pre-
eclampsia/eclampsia for 1995, 1996 and 1997. 
• Determine whether there is a difference in selected aspects of standard of maternity 
care received by non-surviving (cases) and surviving (controls) women hospitalised for 
abortion at MCRH during 1995, 1996 and 1997. 
• Determine if there is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for 
severe pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. 
• Prepare a set of instruments (appendix 3.2 and 3.3) to evaluate the quality of care 
rendered and guidelines (appendix 3.6a), which could be employed by professionals to 
improve the quality of care rendered to women in maternity units. 
1.6 RESEARCH QUESTIOINS 
The following research questions were posed: 
Research question one: Is there a difference in selected factors associated with maternal 
mortality due to abortion between non-surviving (cases) and surviving (controls) women 
hospitalised at MCRH during 1995, 1996 and 1997? 
Research question two: Is there a difference in selected factors associated with maternal 
mortality due to severe pre-eclampsia/eclampsia between non-surviving (cases) and surviving 
(controls) women hospitalised at MCRH during 1995, 1996 and 1997? 
Research question three: Is there a difference in selected aspects of the standard of 
maternity care received by non-surviving (cases) and surviving (controls) women hospitalised 
for abortion at MCRH during 1995, 1996 and 1997? 
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Research question four: Is there a difference in selected aspects of standard of maternity 
care received by non-surviving (cases) and surviving (controls) women hospitalised for 
severe pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997? 
1. 7 RESEARCH HYPOTHESES 
The following hypotheses were advanced for this research: 
Hypothesis one: There is a difference in selected physiological factors haemoglobin (Hb 
level and temperature) associated with maternal mortality due to abortion between non-
surviving (cases) and surviving (controls) women hospitalised at the MCRH during 1995, 
1996 and 1997. 
Hypothesis two: There is a difference in selected factors associated with maternal mortality 
due to severe pre-eclampsia/eclampsia between non-surviving (cases) and surviving (controls) 
women hospitalised at the MCRH during 1995, 1996 and 1997. 
Hypothesis three: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for abortion at 
MCRH during 1995, 1996 and 1997. 
Hypothesis four: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for severe pre-
eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. 
Hypothesis five: The association of selected aspects of health service factors (emergency 
care, oxytocic drug treatment, blood transfusion, evacuation of the uterus) with maternal 
mortality due to abortion in non-surviving (cases) and surviving (controls) women 
hospitalised at the MCRH during 1995, 1996 and 1997 will hold after adjusting for 
confounders (residence, age, marital status, occupation, gravidity). 
Hypothesis six: The association of selected aspects of health service factors (emergency care, 
anti-hypertensive/anti-convulsant drug treatment, fluid intake and output recording, follow-up 
care and documentation of care) with maternal mortality due to severe pre-
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eclampsia/eclampsia non-surviving (cases) and surviving (controls) women hospitalised at 
MCRH will hold after adjusting for confounders (residence, age, marital status, occupation, 
gravidity). 
1.8 IMPORTANCE OF THE STUDY 
The value of this study lay in its potential benefit to childbearing women and their families. It 
allowed the author to uncover the extent of the problem and the factors associated with 
maternal mortality at MCRH. The body of knowledge generated by means of the obstetric 
records could enhance clinical practice. Midwives and other care-providers could develop 
appropriate interventions and protocols to guide their practice and improve the quality of care. 
The provision of quality maternity care would imply fewer maternal deaths among women 
admitted for abortion and severe pre-eclampsia/eclampsia. Improving pregnancy outcomes 
would benefit the women, their families and the community in general. The postulate was to 
reduce maternal mortality and morbidity related to these high-risk pregnancy conditions and 
to improve the quality of life of childbearing women in Zimbabwe. 
1.9 CONCEPTUAL FRAMEWORK 
Donabedian's (1969:24) model, proposed for evaluating the quality of health care, is selected 
to guide the study. This model adopts the structure, process and outcome approaches, which 
may be used singly or in combination in studies that seek to evaluate the quality of health 
care. Donabedian describes many issues of care surrounding the setting in which the health 
care delivery takes place. The health care setting includes the patients' input, physical 
structure, fiscal and human resources as well as supplies (Donabedian 1988: 1745). 
Donabedian (1969:2-4) viewed demographic factors (age, marital status, education level and 
employment status) as important inputs related to the structure that a woman brings into the 
health care system. Women with high-risk pregnancy conditions do not only present with 
obstetric complications to the health care providers but also with their personal characteristics, 
which may influence pregnancy outcome. These include age, gravidity and haemoglobin level 
among many others. Health care delivery interventions are the interactive processes of care 
between the women and the care providers and form a basis for evaluating the quality of 
maternity care (Donabedian 1988: 1746). The goals, therefore, concerning hospital resource 
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allocation and utilisation brought about by the needs of the women, must be perceived as an 
important strategy in facilitating the provision of safer maternity care. 
The framework, based on Donabedian's model, assumes that both women's personal 
characteristics and hospital resources, as part of the structure, impact on the processes, quality 
and outcomes of care. The process involves the health care interventions provided for women 
by doctors, nurse and midwives (Donabedian 1988:1746). This emphasises the 
interdependence between the structure, process and care outcomes as shown in figure 1.3. 
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Central Referral Maternity Hospital 
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• Protocols/obstetric records 
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• Students in training 
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Health services factors 
• Family planning methods 
. 
.. 
• Antenat.'\I care booking status ,. ~ , . 
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• Post servere pre-eclarnpsia/eclarnpsia care 
'r •• 
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Women 
• Socio-demographic factors Surviving 
e Physiological factors women 
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Figure 1.3: Interdependence between structure, process and outcome. Adapted from Donabedian's model (19988:1746) 
23 
This framework was adapted from Donabedian's model. It assumes that the hospital structural 
environment and the processes of care influence the survival and non-survival of women with 
high-risk pregnancy conditions. In Zimbabwe, the health care system is part of the structure 
that regulates the transfer of pregnant women with obstetric complications from the rural 
health centre through to the central referral hospital (see figurel.1 section 1.2.1) (MOH, 
Zimbabwe 1983:48). The flexibility, built into the referral system, enables women with life 
threatening obstetric complications to access specialist services at the central maternity 
hospital directly. The referral system, thus, endorses the principles of PHC namely that the 
health care system: " ... should be sustained by an integral, functional and mutually-supportive 
referral health care system leading to the progressive improvement of comprehensive care for 
all, and giving priority to those most in need" (WHO 1978a: 9). 
The obstetric record sheets, in Zimbabwe, are designed to facilitate documentation of details 
of the women's social, medical and obstetric histories, and care provided. Special 
investigations, on which doctors and midwives can base their decisions concerning 
appropriate maternity care, are also included in these record sheets. Thus the document 
constitutes a data source for retrospective obstetric audits. Auditing constitutes a vital part of 
the process of ensuring quality of care clients (Guthrie, Kelly & Lilford 1990:225). 
According to Morrison and Lehane (1996:234), despite the drawbacks related to the scarcity 
of documented information encountered by the investigators, the patients' records remain a 
rich source of data. This information must be tapped and used to audit the quality of care. 
Although a prospective design can be used when evaluating care, retrospective research 
approaches are commonly applied to examine the structure, process and outcome of care. 
They rely on documented information to evaluate the quality of care (Donabedian 
1989:1747). The evaluation is based on the premise that what was documented was done 
while absence of documented information reflects what was not done for the patient. The 
obstetric records, as a data source for this research, provided evidence of the process of care 
that was offered to women during their stay at MCRH during 1995, 1996 and 1997. 
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1.10 RESEARCH VARIABLES 
The independent variables were the different factors that were assumed to be associated 
with maternal deaths and survival at MCRH during the study period. In the context of this 
study, the factors (socio-demographic, physiological, obstetrical/gynaecological and health 
service) mentioned in section 1. 7 comprised the input and process of care that were examined 
for their association with the outcome (non-surviving or surviving women). 
The dependent variables were women who died (cases) and those who did not die 
(controls) from abortion or severe pre-eclampsia/eclampsia. The cases and controls formed 
the basis for the case-control design used in this study. 
1.11 DEFINITIONS OF TERMS 
The following terms used in this study are defined to familiarise the reader with the 
investigator's intended meanings. 
Abortion refers to the death or expulsion of the foetus, either spontaneously or by induction 
before the 24th week of pregnancy (Bennett & Brown 1993:272). For the purpose of this 
study, this definition will be adopted irrespective of whether the abortion was spontaneous or 
induced. 
Anaemia refers to the reduced concentration of red blood cells, reduced number of red blood 
cells or a combination of both factors causing lack of oxygen that an individual requires to 
perform daily activities (Mahomed & Hytten 1989:302). In this study, patients with 
haemoglobin level less than 11 grams per decilitre were considered to be anaemic. 
Antenatal care is the health care provided for women during pregnancy to ensure maternal 
health and normal foetal growth and development (Thomson 1993:124). 
Antepartum period refers to the time of pregnancy from the first day of the last normal 
menstrual period to onset oflabour (Varney 1987:63). 
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Caesarean section birth involves the removal of the baby from the uterus by means of an 
abdominal operation (Sweet 1992:40). 
Care-providers refer to the midwives, nurses and doctors who provide maternity and 
gynaecological care. 
Cases are persons who are identified as having a particular disease or condition 
(Schlesselman 1982: 14). In this study, cases were non-surviving women admitted to the 
MCRH for abortion and severe pre-eclampsia/eclampsia during 1995, 1996 and 1997. 
Case-control design involves the comparison of cases with controls (Polit & Bungler 
1995: 177). In this study, the comparison involved non-surviving (cases) and surviving 
(controls) abortion and severe pre-eclampsia/eclampsia women admitted to MCRH during 
1995 to 1997. 
Case fatality rate (CFR) was calculated by dividing the number of cases by the total number 
of admissions with the disease per 100 women (Valanis 1999:40). The CFR measures the 
impact of the high-risk pregnancy condition on women affected by it (Valanis 1999:96). In 
this study, the case fatality rates were calculated for abortion and severe pre-
eclampsia/eclampsia using the number of deaths per condition divided by the total number of 
admissions for the same condition over the three-year period expressed per 100 women. 
Census indicates the total number of annual deliveries, live births, maternal deaths, abortion 
and severe pre-eclampsia/eclampsia admissions for 1995, 1996 and 1997 respectively 
(Abercrombie, Hill & Turner 1988:30). 
Central referral hospital is a national health hospital, for example MCRH, providing 
specialised health care to patients referred from provincial hospitals and city PHC institutions 
(MOH, Zimbabwe 1981 :45). The hospital serves patients with high-risk medical/obstetric 
conditions among others. 
Clinical nursing officer, in Zimbabwe, is an advanced generalist nurse practitioner. 
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A confounding variable refers to a third factor that is associated with exposure that 
independently affects the risk of a poor outcome (Valanis 1999:52). In this study, 
confounding variables were place of residence, age, marital status, education, occupational 
status, physiological condition on admission to MCRH and gravidity. Unknown confounding 
variables that fell beyond the scope of this study but which could have influenced the 
outcome of pregnancy were the HIV/AIDS and malaria status of women, which were not 
recorded on any obstetric records. An attempt was made to limit the effect of confounding 
variables by matching controls for each case concerning the diagnosis and the year of 
admission. 
Controls in this study, refers to a comparison group of women who did not die following 
admission to the MCRH for abortion or severe pre-eclampsia/eclampsia during 1995, 1996 
and 1997 (Schlesselman 1982:14). For each case, controls were matched for diagnosis and 
year of admission to MCRH only. It proved difficult to match for any other variables 
including age. 
Criteria are specific measurable statements against which the standard of care can be judged 
(Orem 1995 :457). 
Disseminated intravascular coagulopathy (DIC) is the widespread formation of thromboses 
in the micro-circulation, mainly within the capillaries (Sweet 1992:76). Maternal mortality 
related to pre-eclampsia aggravated by DIC is high because control of bleeding is difficult due 
to widespread formation of micro-thrombi depleting fibrin reserves. 
Eclampsia is a condition peculiar to pregnant or newly delivered patients. It is characterised 
by fits (convulsions), which occur as a result of raised blood pressure associated with 
pregnancy (WHO 1996b: 14). 
General Nurse (GN) refers to women and men prepared through professional level general 
nursing education but without midwifery qualifications (MOH, Zimbabwe 1981 :50). 
Gestation is the state of pregnancy from the first day of the last normal period to the 
expulsion of the products of conception from the uterus (Sweet 1992: 111 ). 
Gravidity is the number of total pregnancies regardless of the outcome (Thomson 1993:128). 
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Health care, in this study, refers to diagnosis and treatment rendered by doctors, nurses, and 
midwives to high-risk obstetric patients who were hospitalised at MCRH during the study 
period. 
High-risk pregnancy conditions, in this study, refer to the following obstetric complications: 
abortion and severe pre-eclampsia/eclampsia that were the focus of this research. 
lntrapartum period starts from onset of labour to the end of the third stage of labour 
(Varney 1987:63). 
Junior doctor, in Zimbabwe, refers to a first or second year doctor who is at a level of a 
trainee and therefore should not make decisions regarding patient management without 
consultation with the designated supervisor. 
Labour is the process by which the mother expels the foetus from the uterus (Bennett & 
Brown 1993:149). 
Logistic regression: A powerful statistical test for estimating the extent of the association 
between multiple variables (Polit & Hungler 1995:460). In this study logistic regression was 
used to estimate significant factors for after controlling for confounding variables. 
Maternal mortality is a death that occurs as a result of pregnancy or childbirth complications 
or as a consequence of pregnancy within 42 days after delivery or abortion (Bennett & Brown 
1993:692). In this study, maternal deaths due to obstetric causes are referred to as direct 
deaths while those occurring as a result of non-obstetric causes are indirect deaths. Non-
obstetric causes could include malaria and HIV/AIDS. 
Maternal mortality rate measures both the obstetric risk and the frequency with which 
women are exposed to this risk. It is calculated as the number of maternal deaths in a given 
period per 100 000 women of child bearing age (15 to 49 years) (WHO 1999: 10). 
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Maternal Mortality Ratio (MMR) is calculated as the number of maternal deaths divided by 
the number of live births. 
MMR =Number of maternal deaths in a given year in an area x k (k=lOO 000) 
Number oflive births in same area (WHO 1996b: 99). 
Maternal Mortality Review Committee (MMRC) is a team of professionals (doctors and 
midwives) who meet at specified times to review obstetric records of women who died with a 
view to identify factors that contributed to these deaths in order to prevent avoidable maternal 
deaths. 
Midwife, in this study, will imply a nurse-midwife or a state certified maternity nurse 
(SCMN). 
Nurse-midwife is a health care-provider in Zimbabwe who has successfully completed a 
midwifery course after general nurse training. She/he is trained to deliver direct care to 
women during pregnancy, labour and the postpartum period. The care, that is part of the 
process, includes supervision and advice, antenatal booking history, physical and a focused 
abdominal examination of pregnant women. It also incorporates admission and management 
of women in labour, postpartum care, preventive measures, detection of abnormalities, 
execution of life-saving skills and referral for medical care where appropriate. 
Odds ratio (OR) is the ratio of two odds of exposure among the cases to that among the 
controls) and is calculated as Odds ratio = ad (Last 1995: 118). 
be 
The exposure, in this study meant the risk of mortality among patients hospitalised for 
abortion or severe pre-eclampsia/eclampsia. The cases = ab and the controls = cd (Last 
1995:118). 
Partogram refers to a graphic intensive care chart on which salient observations of labour 
progress are recorded (Bennett & Brown 1993:164). 
Patients are persons under the care of health care-providers (Orem 1995 :41 ). In this study, 
patients refer to female persons who were admitted to the maternity department or 
gynaecological ward of the MCRH during 1995, 1996 and 1997 respectively, for specialised 
care. 
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Pregnancy is the period from conception to the birth of the baby and is 266 days counted 
from the first day of the last normal menstrual period (Sweet 1992:219). 
Pregnancy outcome, for the purpose of this study, refers to the non-surviving (cases) and 
surviving women (controls) hospitalised for abortion or severe pre-eclampsia/eclampsia at 
MCRH during the study period 1995 to 1997. 
Primary health care (PHC) is the model of care adopted by the Government of Zimbabwe 
as the most appropriate approach for meeting the urgent health needs of people, in line with 
the WHO Alma-Ata-Declaration of 1978 (MOH, Zimbabwe 1981:37). 
In Zimbabwe, the PHC approach emphasises on MCH, including family planning, health 
education, immunisations against major infectious diseases, nutrition, prevention and control 
of locally endemic diseases, appropriate treatment of diseases, provision of essential drugs 
and safe drinking water and sanitation (MOH & CH, Zimbabwe 1999a:7). 
Process evaluation refers to a series of health care interventions provided for women with 
high-risk pregnancy conditions admitted to the referral maternity hospital. These 
interventions are a major part of health care activities described as care processes by 
Donabedian (1986:6). 
Puerperal sepsis is infection of the genital tract after delivery of the baby or abortion (Ball & 
Hughes 1993:480). 
Quality of maternity care involves appropriate application of obstetric scientific knowledge 
to the caring of patients in order to attain predetermined standards of health care (Hodges & 
Icenhour 1991:243). 
Quantitative maternity care, in this study, is defined as care that has a numerical value, 
which may or may not meet predetermined standards of health care. 
Residence refers to residential place whether situated in the urban or rural area. 
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Retrospective obstetric records audit involves reviewing of the obstetric records one at a 
time to evaluate care after the patient's discharge from hospital (Phaneuf 1994:526). In this 
study, the patients' obstetric records were reviewed to determine the quality of maternity care 
rendered to patients with severe pre-eclampsia/eclampsia or to patients who had abortions. 
Risk factors refer to the factors that may contribute to poor pregnancy outcomes such as ages 
above 35 years or underlying medical conditions (WHO 1978b). 
Severe pre-eclampsia/eclampsia is a condition in pregnancy in which the blood pressure 
exceeds 170/110 millilitres of mercury. The affected women show signs of eclamptic fits 
(Kelly 1993:312). Severe pre-eclampsia and eclampsia were considered to be synonymous in 
this study. 
Standard of care is the desired level of performance that is set as guidelines for providing 
care in order to achieve quality (Orem 1995:462). In this study the standards were designed 
to measure the care provided to women hospitalised for abortion or severe pre-
eclampsia/eclampsia. 
State Certified Maternity Nurse (SCMN), in Zimbabwe, is a State Certified Nurse with a 
midwifery qualification but without supervisory or managerial responsibilities at a central 
referral maternity hospital. 
Structure evaluation involves assessment of the setting and facilities in which health care is 
delivered (Abramson 1990:48). In this study, the evaluation will only be on human resources 
(nurses, midwives, doctors) providing maternity and gynaecological care at the MCRH during 
1995, 1996 and 1997 respectively. 
Substandard care is care received by women which when measured against the set 
standards, falls below the expected level (Department of Health, UK 1994:xiv). 
Trimester covers a three-month period (Sweet 1992:272). In this study trimester is used to 
describe the three parts of pregnancy. Thus the first trimester = zero to 13 weeks, second 
trimester= 14 to 28 weeks and the third trimester= 29 to 40 weeks of pregnancy. 
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Two-tailed test is a statistical test, which was used, in this study, to determine differences in 
proportions between cases and controls on observed selected variables (Polit & Bungler 
1995 :408). The observations were set within the 0.05 range of significance level with at 0.025 
at either end of the tail and formula used was Zcal=(pl-p2)/sqrt(plql/n1+2pq2/n2) (see 
example given in appendix 1.1 ). 
Women/patients, for the purpose of this study, are female patients who were admitted to 
MCRH for abortion or severe pre-eclampsia/eclampsia. 
1.12 ORGANISATION OF THE STUDY 
.. 
In setting up a reference for studying the research problem, chapters were organised in the 
following manner: 
Chapter one describes the background to the study, statement of the problem and the purpose 
of this study. The research objectives, questions and hypotheses and importance of the study 
are explained. This chapter concludes with the theoretical framework guiding the study, 
research variables, and explanation of terms, study organisation and a summary. 
Chapter two will review the literature relevant to the study emphasising the structure and 
process as they influence maternal death or survival. This chapter also discusses the lesson 
learnt from the literature review. 
Chapter three describes the research methodology. These include the context of the study, 
the target population, the research design, data collection instruments (including pretesting 
these), ethical considerations, data collection and analyses. 
Chapters four presents findings of the analyses of the obstetric census, obstetric audit and the 
hospital human resources (nurses, midwives and doctors) inventory. 
Chapter five discusses the findings and limitations of the study. 
Chapter six presents the study conclusions and limitations; specifies recommendations and 
implications for clinical midwifery practice and provides suggestions for further research. 
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1.13 SUMMARY OF CHAPTER ONE 
This chapter described the background to the study of the Zimbabwe's health care delivery 
system and MMR. The background information (section 1.2) was supported by literature, the 
hospital census of admissions, deliveries, live births, maternal deaths and the analysis of 
established posts and the allocation of hospital human resources. Maternal deaths due to 
abortions or severe pre-eclampsia/eclampsia formed the focus of the case-control study. The 
problem statement, the theoretical framework guiding this research and the purpose of this 
study were presented. The research questions, objectives and hypotheses were identified 
including the study variables. Explanatory and operational definitions and organisation of the 
thesis were also provided. The chapter concluded with a summary of the study organisation. 
Chapter two will provide an overview of the literature relevant to MMRs. 
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CHAPTER TWO 
LITERATURE REVIEW 
2.1 INTRODUCTION 
This chapter is divided into four sections. The first section will define the quality of care and 
discuss standards versus criteria with regard to the quality of care. Models, dimensions, 
characteristics and methodologies, commonly used in the assessment of quality of care, will 
also be addressed. The second section will focus on the practice of maternity care in 
Zimbabwe including the Zimbabwean Government policy of "Equity in Health" and PHC as 
a preferred model to achieve equity in health. The third section gives a detailed account of 
maternal mortality, its classification, determinants and selected direct obstetric causes 
(abortion, severe pre-eclampsia/eclampsia). The final section will discuss the relationship 
between the quality of care and MMR. The literature was reviewed with the purpose of 
finding relevant information, which could assist in answering the research questions guiding 
this study as specified in section 1.6. 
2.2 QUALITY 
The world-wide emphasis on the reduction of maternal mortality, especially in countries with 
high mortality rates, has drawn considerable attention to quality as an essential means of 
reducing MMRs. Banta (1992:25) states " ... the term quality is often used in different ways 
and may denote characteristics such as effectiveness, efficacy, equity, acceptability, 
accessibility, adequacy, and scientific/technical quality." 
The appraisal of these concepts within this definition provides the nature of quality in health 
care and points to a degree of excellence in the way its consumers perceive the health care 
services received. The degree of excellence may be considered to be synonymous with how 
quality is explained in the English dictionary. According to the Oxford Advanced Learners' 
Dictionary (1989:1023), quality is" ... degree of goodness or worth." 
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In health care, quality is about achieving pre-set standards, which in turn satisfy both 
consumers and providers of services such as maternity care. Roemer and Montoyo-Aguilar 
(1988:3) define quality as" ... the merit or excellence of a thing or activity" while the Nurses' 
Association of American College of Obstetricians and Gynaeologists (NAAOG) refers to 
quality as a "... state of agreed-upon excellence" (NAAOG 1990:2). Emerging from these 
various definitions of quality, are the characteristic features of excellence and clinical 
standards. In fact, quality is really relevant to health services research in order to continually 
establish, maintain or improve the standards of services provided. 
Health services, for example, which meet the agreed-upon standards would be categorised as 
excellent services. In addition, patients must perceive health care rendered as effective, 
efficient and acceptable in the light of their health outcomes. Abramson (1990:48) clearly 
distinguishes effectiveness from efficacy as care outcomes. Effectiveness reflects the degree 
of achieved desired effects such as a reduction in mortality and morbidity rates. On the other 
hand, efficacy as an outcome of care, refers to benefits individual consumers of health care 
received. Implicitly, efficacy applies to the procedures that meet set standards of clinical 
practice and patients' health care needs (Abramson 1990:49). Health service should be 
appropriate and acceptable to clients, who are willing and able to make use of available 
services, 
2.2.1 Quality and standards versus criteria 
Two very important issues in assessment of quality of care are standards and criteria that are 
used to guide clinical practice and achieve desired outcomes. As the NAAOG (1990:20) 
states "... standards are a consensus agreement regarding the level of excellence of care." 
They also possess a legal aspect, which imposes binding responsibilities for which care-
providers have to be accountable (Lindberg, Hunter & Kruszewski 1994:53). According to 
these authors, the legal aspects include elements of regulation by any professional body 
guiding clinical practice and therefore helping to distinguish standards from criteria 
(Donabedian 1981 :410). 
Donabedian, in distinguishing between the concepts of standards versus criteria of care, views 
standards as " ... a precise count or quantity that specify an adequate, acceptable or optimal 
level of quality" while criteria are ". . . phenomena that one counts or measures in order to 
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assess the quality of care." The definable differences are those, which allow the quality of 
care to be judged as a good or bad quality product. To be more explicit, criteria are specific, 
measurable, achievable, realistic and time related elements of the health care delivery system 
that have a bearing on outcome of care (Donabedian 1986:99). Standards are the broad 
precise specifications, quantifiable as present or absent (Roemer & Montoyo-Aguilar 
1988:14). The specifications should clearly demonstrate the criteria that will constitute the 
quality of the agreed standards upon to be achieved. Criteria are thus subsets or components 
within which one can assess standards. 
From this standpoint, criteria and standards are important inter-related tools that can be 
utilised to achieve excellence in clinical practice, optimal consumer satisfaction, and to reduce 
mortality and morbidity. The setting of criteria and standards is an important step in the 
assessment of quality care in safe motherhood programmes. 
2.2.2 Assessment of quality of maternity care 
Maternity care, world-wide, is characterised by a surge of interest and commitment to 
enhance safe motherhood. This poses particular challenges to the developing countries with 
high MMRs. Care-providers need to assess whether clinical standards are being met through 
the assessment of the quality of maternity care rendered in their services. There are many 
approaches to the assessment of care but the guiding principle should be to identify criteria 
that can be utilised as measuring tools during the assessment of the quality of care. 
According to Sliefert (1990:235), approaches to quality assessment depend on the purpose of 
the evaluation and the available instruments and resources to do so. Involved in quality 
assessment are detailed activities that can be measured against set criteria for clinical practice. 
These include a detailed description, analysis and evaluation of key variables associated with 
the problem (Ellis 1988:26). Assessment also implies choosing an approach which enables 
care to be judged as either adequate or substandard. It is generally accepted that assessment 
should apply credible scientific approaches and techniques. 
In this regard, Ellis (1988:29) proposes ethnography, surveying, experimenting and 
clinical auditing as methods that can be applied within the framework of social science 
research. Each of these approaches will be discussed briefly. 
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Powers and Knapp (1990:45) describe ethnography as a research method that is capable of 
capturing qualitative data using either in-depth observation or questionnaires. It seeks 
respondents' lived personal experiences and their perceptions of particular aspects. As Powers 
and Knapp (1990:45) state ethnography captures the respondents' " ... worldview ... and how 
they ... themselves in relation to others constitute what is called an emic approach " ... while 
ethnography involves the use of small samples and an emic approach (how members of a 
culture being studied view their own world), a survey employs large questionnaires and or 
interviews (Ellis 1988:29; Polit & Bungler 1995: 179). The strength of the survey approach 
lies in that the unit of analysis is usually individuals utilising health services. It gives them a 
chance to judge the quality of health care services received. In an approach, which uses an 
experimental design, the measurement is based on hard numerical facts. According to Talbot 
(1995:71), " ... a true experimental design is characterised by randomisation, treatment and 
control." This means process evaluation is concurrent with the experiment. Its utilisation and 
applicability need to be thought out carefully because the process evaluation involves human 
subjects and, therefore, ethical issues need due consideration. 
Bennett and Brown (1999: 117) propose a clinical audit, which involves evaluating 
patients' records concurrently during their treatments or retrospectively after discharge. 
Auditing of patient care started in the medical field because of concerns about the quality 
of care and its evaluation. According to Bowling (1997 :7) "... audit is directed at the 
maintenance and achievement of quality in health care." The emphasis is on systematic 
evaluation of the care rendered to patients based on what is written in their records. The 
underlying assumption is that care recorded reflects care rendered, and care not recorded 
reflects care not rendered. 
The assessment is based on the assumption that care given is accurately documented 
(Bradshaw 1987 :45). Records, as a source of data, must respond to a pre-developed set of 
questions, procedures, and forms focusing on the type of patient care to be assessed. The 
advantage of assessing care provided by means of a clinical/medical audit is that an in-
depth review of patients' records can be done. This review can be performed when care is 
being provided or after the patients have been discharged or died. From reviewing these 
various approaches, it can be concluded that the clinical record audit possesses more 
attributes that suited this study than any other research method. 
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This study relied mainly on records for information about aspects of care, associated with 
maternal mortality or survival due to abortion and severe pre-eclampsia/eclampsia, by 
means of using a retrospective case-control design. 
2.2.3 Obstetric records audit 
Official medical records have been used in research to evaluate the quality of care that 
patients received during their stays in hospitals. For example in Paris, paediatric records were 
reviewed and 137 potential quality problems were identified. Of these, 117 were confirmed 
through the review of daily records of 4393 ambulatory medical patients seen at the 
emergency room department of a teaching paediatric hospital in Paris (Lombrail, Leroyer, 
Vitoux-Bot, Dolfuss, Bourrillon, Beaufils, Hassan & Brodin 1992:205). According to 
Lombrail et al (1992:205), the senior paediatrician, for instance, was able to confirm whether 
sufficient information was given to the children's caretakers or that the children returned for 
their medical reviews as advised. This review indicates that medical records can be a valuable 
source of information for evaluating care. Morrison and Lehane (1996:223), in the UK, 
confirm that medical records, as a source of information for research, provide insights into the 
quality of care. 
However, findings from the study conducted by Hale, Thomas, Bond and Todd (1997:213), in 
the USA, indicated that nursing records do not always portray complete pictures of the 
interventions provided. These authors found the records to be of limited use in research 
focusing on patients' outcomes or in guiding nursing staff in providing individualised care. 
However, without reviewing records, no one would ever know about their completeness, 
incompleteness or their user friendliness to care-providers or would-be researchers. Although 
Lombrail et al (1992:210) warn researchers that the process of assessment itself depends on 
the quality of documentation; records are still the main source of information for a 
retrospective obstetric audit. This audit can identify deficiencies in care delivery and in the 
documentation system that require improvement. Lack of standardisation of what should be 
recorded in the obstetric records and poor documentation are some of the limiting factors in 
auditing care rendered to patients. These factors need to be investigated for corrective 
measures to be based on empirical evidence. 
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Generally, information to be documented in the obstetric records should be that which could 
be measured against the woman's personal demographic data, details of assessment and care 
during pregnancy, childbirth and the postpartum period. Despite drawbacks, it can be argued 
that medical/obstetric records remain a valuable source of data for retrospective 
epidemiological studies. Documented information about care provided must, therefore, be 
considered as part of the structure that helps to identify factors related to the process of care 
and its outcome. The structure, process and outcome, as the three broad criteria proposed by 
Donabedian (1986: 100), can be utilised to judge the quality of health care. As Abramson 
(1990:480) states, "... the quality of health care may be judged from information about 
effects (outcome evaluation), about the performance of activities (process evaluation), or 
about facilities and setting (structure evaluation)." 
Although any one criterion may be used singly or in combination with others, the evaluation 
should aim at generating objective facts necessary to answer the question that seeks validation 
about the quality of care rendered to patients (Abramson 1990:49). To distinguish the 
structure from process or outcome sections, the following discussion bring precision to the 
three types of evaluation proposed by Donabedian (1986:99) for quality assessment and was 
adapted for guiding this study. 
2.2.4 Structure evaluation 
The structure of a health care facility includes enabling pre-requisites necessary for a health 
institution to provide quality maternity care. Specifically, structure implies the physical 
setting, the number of staff and their qualifications, equipment, human and material resources, 
policies and procedures that govern clinical practice (Donabedian 1989:5). The workload that 
is related to the numbers of admissions, deliveries, live births and maternal deaths also 
constitutes part of the structure within a health institution. 
During this research, the two important structural components described in chapter one were 
the MCH services referral system (figurel.1 section 1.2.1) and the MCRH midwifery/nursing 
and medical staff (figure 1.2 section 1.2.3). These components could have influenced the 
quality of maternity care and pregnancy outcomes, for the MCRH experienced high MMRs 
during the study period of 1995 to 1997. However, this is only an inference because it was 
beyond the scope of this research to explore and establish supporting evidence regarding the 
impact of the MCH services referral system and the MCRH midwifery/nursing and medical 
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staff allocation on maternal mortality. To determine the extent of the problem of maternal 
mortality at MCRH, a hospital obstetric census analysis provided information necessary to 
support the background of this study. 
2.2.5 Hospital obstetric census 
In this study, the hospital census was analysed as part of the structures and outcomes. The 
structures in the context of patients included the numbers of patients hospitalised who entered 
the hospital with individual needs for care. On the other hand, the outcomes within the 
framework of this research pointed to the high levels of MMRs at MCRH demonstrated in 
chapter one (table 1.2 section 1.2.4). According to the WHO (1999:18), maternal deaths have 
implications for families and an impact that rebound across generations. They also reflect the 
influence of factors such as the quality of care on pregnancy outcomes. 
As already shown in chapter one (section 1.2.3), MCRH had limited numbers of doctors, 
nurses and midwives available to render care to obstetric patients during the study period. On 
the basis of this information, it could be inferred that quality of maternity care was adversely 
affected contributing to high MMRs at MCRH. In a review of staffing models, Kieltyka, 
Robertson, and Behner (1997:49) identified common key indicators, which are considered 
when managers of health care services determine staffing levels. This is because one cannot 
consider quality of care outside the realm of the workload, which is the number of patients 
receiving care from a number of health care professionals. Supplied with the annual census of 
a hospital, the workload can be related to the number of staff available for the number of 
patients. As the WHO (1999:38) states, " ... health care systems with severely constrained 
resources can neither achieve nor deliver quality care." Essentially, quality care and the 
workload that care-providers are required to handle must be matched with adequate resources 
such as financial, material and human resources. Practically speaking, quality of care cannot 
be offered without sufficient resources. 
2.2.6 Process evaluation 
The process of care, which refers to what is done in caring for women, includes assessment of 
health status, diagnoses, treatments and any other interventions that were performed to save 
lives. Katz and Green (1997:95) clarify a process as that which " ... outlines how the 
knowledge, skills and attitudes of the organisation are operationalised." The process spells out 
which health care activities need to be done to achieve positive patient outcomes. 
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In the context of maternity care, midwives, doctors and other professionals function towards 
achieving high quality care through collaborative use of their skills and in partnership with 
each other. According to the UK Royal Colleges of Obstetricians and Gynaecologists, 
Midwives and General Practitioners (1992:12), maternity care should be provided by a 
multidisciplinary team approach with the pregnant woman in the centre of all health care 
activities. Obstetricians, midwives and other health care-providers can work as partners to 
attain high quality personalised care through maintaining standards of good clinical practice. 
According to the Oxford Advanced Learner's Dictionary (1989:1250) a standard is defined as 
the " ... accepted or expected level of quality or specified level of proficiency." Thus, the 
processes of care must be defined as criteria, in order to give clear specific parameters of the 
scope of practice expected from doctors and midwives to render effective health care services 
to women during pregnancy, delivery and the postpartum period. 
2.2. 7 Outcome evaluation 
Outcome evaluation is about judging the effects of the process of care. This study assessed 
retrospectively the quality of care provided to a group of patients with known outcomes (non-
surviving versus surviving patients matched for diagnosis and year of admission to MCRH). 
The outcome was not under investigation but the process of care was. It could be concluded 
that the structure, process and outcome are interrelated elements of quality assessment. These 
aspects could, however, be considered in combination or individually when evaluating the 
practice of maternity care. The scope of practice of maternity care is largely centred on 
pregnancy, childbirth and the postnatal mothers including their babies. The PHC model of 
care, internationally recognised and recommended by the WHO, guide the clinical practice in 
Zimbabwe (WHO 1978a). 
2.3 THE PRACTICE OF MATERNITY CARE IN ZIMBABWE 
The practice of maternity care in Zimbabwe indicates an eclectic model derived from the 
principles of the PHC philosophy of the Alma-Ata-Declaration and the high-risk approach 
strategy (WHO 1978a). The model resulted in the reorganisation of the health system in 
Zimbabwe (MOH 1986:39). The focus of the referral system was based on a four level 
structure namely, primary, secondary, tertiary and the quartenary levels (MOH, Zimbabwe 
1986:39). 
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The quartenary level (central referral hospitals) receives patients with high-risk 
medical/obstetric conditions referred through the system. The MCRH, where this study was 
conducted, is such one of two quartenary institutions in Zimbabwe. 
At the village level, some women use the traditional midwives of their preference who are 
recognised by the community and the Zimbabwean Government for providing maternity care 
to women. The first contact between the community and the health institutions is at the 
primary level (rural health centre) from where the central referral hospitals receive patients 
with high-risk medical/obstetric conditions for specialised care. By means of this established 
referral system the Government of Zimbabwe aims at actively better service provision for all, 
but with special attention to those who need it most. Women hospitalised with high-risk 
pregnancy conditions are afforded specialised health services at the central referral maternity 
hospitals, namely MCRH in Bulawayo and HCRH in the capital city of Harare. 
Midwives and nurses constituting the largest number of multidisciplinary health care-
providers in the obstetric and gynaecological fields, form the backbone of maternity services. 
It has been observed that in Zimbabwe, without midwives, the maternity services would come 
to a halt. These midwives generally find themselves in many situations where they have to 
make independent judgements and decisions concerning care. Implicitly, they often exercise a 
full degree of clinical judgement without medical help at each of the four levels of the MCH 
services referral system (figure 1.1 section 1.2.1 ). This situation is aggravated by a shortage of 
medical personnel, which adversely affects the provision of quality care. At central referral 
hospitals the midwives' responsibilities towards women take a more collaborative perspective 
than that of the midwives at lower levels of the health service structure. According to Oakley, 
Murtland, Mayes, Hayashi, Petersen, Rorie and Andersen (1995:399), from the USA, 
collaborative practice should be encouraged given the shared basis for maternity care. In this 
context, it is assumed that doctors and midwives can utilise each other's expertise to the 
benefit of their patients and their families. 
The Zimbabwean Government, through the MOH and CW, believes in fighting diseases and 
disability in order to ensure a healthier future nation (MOH, Zimbabwe 1986:4). A White 
Paper, "Planning for Equity in Health," which spells out the government's commitment to this 
philosophy, is well aligned to, and endorses the principles of the WHO's PHC model (MOH, 
Zimbabwe 1986:4; WHO 1978a: 2-6). It is within this philosophy that the government of 
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Zimbabwe believes that comprehensive and effective maternity services should be provided at 
all levels of the health care delivery system. However, it is most unlikely that the aims of the 
White Paper will be realised unless there is commitment from all concerned, including the 
government. It is implied that given adequate and appropriate training, and the necessary 
resources, the multidisciplinary team could provide quality maternity care and reduce MMRs 
in Zimbabwe. 
2.4 MATERNAL MORTALITY 
Studies of maternal mortality show that every year over half a million women world-wide die 
in and around childbirth and that 99.0 percent of these deaths occur in the developing 
countries (AbouZahr & Royston 1991 :1; WHO 1995:1). For every woman who dies, a further 
10 to 16 are handicapped or suffer from serious chronic illnesses subsequent to the delivery of 
their babies. Some women eventually die from these chronic conditions (Downe 1991 :33; 
Paul 1993:745). It is estimated that 55 percent of the world's maternal deaths occur in Asia 
and Africa (WHO 1995:2). About 150 000 deaths occur annually in SSA, with extremely 
high ratios (over 1000 per 100 000 live births) in the Eastern and Western regions of Africa 
(Howson et al 1996:85; WHO 1995:2). 
The maternal mortality ratios in Africa are significantly higher in rural than in urban areas 
because of the multiple negative factors rural women face. These include limited access to 
and availability of high quality maternity care, lack of family planning and poor transport 
services. Thus, women who live far from maternity care institutions are more at risk of dying, 
if they develop life threatening obstetric complications, than their counterparts who have easy 
access to health services (AbouZahr & Royston 1991: 12). 
It has been observed that the real magnitude of the extent of maternal deaths in developing 
countries is unknown because of under-reporting (WHO 1995:2). Even countries with 
sophisticated monitoring systems also acknowledge an underestimation of the true picture of 
their maternal mortality ratios (Thompson 1996:75). Although under-reporting of maternal 
deaths is problematic in both developed and developing countries, this problem is worse in 
the poor countries of the world. For example, 40.0 percent of the entire world's maternal 
deaths occur in Africa, which is known for its poverty-stricken populations (WHO 1995:2). 
The Safe Motherhood Initiative (SMI) launched in 1987 at a Conference in Nairobi, Kenya, is 
a strategy aimed at reducing maternal mortality the world-over (Mahler 1987 :668). 
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The SMI aims that a woman should go through pregnancy and childbirth safely. It also 
implies that reproduction is carried to a successful outcome through infant survival, thus 
laying the foundation for maternal and infant survival, future health and development (WHO, 
1994:5). 
However, since the SMI was launched more than about 13 years ago, maternal mortality and 
morbidity remain still common occurrences in SSA despite the respective governments' 
commitment to reducing maternal deaths. In Zimbabwe, a review of the available 1997 
National Health Profile report demonstrates that maternal mortality remains a common 
problem. The report shows that the national MMRs were 115.43 per 100 000 live births for 
1995; 169.90 for 1996; and 145.23 for 1997 (MOH & CW, Zimbabwe 1997:133). These high 
levels of MMRs, although pointing to a serious national tragedy, provide supporting evidence 
for the magnitude of the problem at MCRH, based on the census results (table 1.2 section 
1.2.4) of this study. 
A Zimbabwean study by Ashworth (1990:211) supports the finding that abortion, severe pre-
eclarnpsia/eclarnpsia, obstetric haemorrhage, obstructed labour and puerperal sepsis are the 
leading causes of maternal deaths world-wide. Besides these major causes, there are other 
factors such as the women's age, birth spacing, gravidity and health status, which contribute to 
maternal mortality. 
With regards to age as a risk factor, there are more women who die during pregnancy or 
childbirth who are under 20 and above 35 years of age respectively, than those between these 
years (AbouZahr & Royston 1991:6). Lack of spacing pregnancies and poor maternal health 
are other factors that contribute to high-risk pregnancy. AbouZahr and Royston (1991: 10) 
state " ... the medical causes of maternal death represent only the most visible dimension of a 
multi-layered problem." Many other factors determine whether women with pregnancy or 
labour complications will live or die. According to Maine ( 1991 :9), women are at special risk 
simply by being pregnant. Some women are at greater risk than others because of variations in 
their characteristics before and during pregnancy or childbirth. 
In the industrialised countries, the average lifetime risk for a woman dying of pregnancy 
related causes ranges between 1 :4000 to 1: 10000 (Mahler 1987:668). By contrast, the risk of 
death during pregnancy or childbirth for women living in the poorest parts of the world 
(developing countries) is at least 100 times higher than it is for women in the richest 
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developed countries (WH 0 1991 : 4). The deaths, which occur in poor countries, are a direct 
result of poor health, the low socio-economic status of women as well as high parity. The 
pattern of maternal mortality follows the map of poverty all over the world, especially in the 
developing countries. AbouZahr and Royston ( 1991: 11 ), supporting this assertion, state " ... 
poverty and underdevelopment are major factors in maternal mortality, added to these are the 
added effects of sex discrimination which makes women the poorest of the poor." Thus, the 
differentials of maternal mortality between rich and poor countries demonstrate a greater 
disparity than any other community health indicator. 
In Africa, with an average of eight live births per woman and possibly 10 pregnancies, the 
risk of dying from pregnancy related causes for a woman is greater than 1 :20 (WHO 1991 :4). 
The likelihood of a woman dying during pregnancy or childbirth is determined by the number 
of times that she has been pregnant. The risk, associated with the existing pregnancy and the 
number of previous pregnancies combined, influences the lifetime risk (Maine 1991 :9). This 
is evident in Africa where there is a strong correlation between high MMRs and high fertility. 
For example, a pregnant Zimbabwean woman, who on average has seven children, has a 1 :59 
risk of dying (CSO, Zimbabwe 1995a: 73). This is a higher risk than those faced by women 
living in developed countries. According to Mwoira (1994:80), women in the developing 
countries are at a greater risk because of the cultural role, which is embedded in their 
reproduction. This refers to the fact that they are often not in control of their own fertility. 
Culturally, it could be the husbands or even the husbands' families who decide when women 
should be pregnant, or how many children they should have. 
/ Howson et al (1996:109) support this notion. These authors describe family planning service 
Zt\ c provision in African countries as a complex process, entangled in socio-cultural controversy. 
On one hand, services to the needy teenagers are very restricted while on the other hand 
childbearing is expected immediately following marriage. The implication is that women 
tread a difficult path during their childbearing cycle. Women who do not use contraceptives 
are likely to have too frequent and too many pregnancies, with each pregnancy increasing 
their overall risk of mortality (Howson et al 1996: 107). The women's marginalised social 
status and their family roles as wives and care-providers further increase the risk. Once a 
woman dies she is part of the epidemiological statistics considered under maternal mortality 
classification addressed in section 2.4.1. 
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2.4.1 Maternal mortality classification 
Maternal mortality classification varies from country to country. However, most countries 
have adopted the Tenth Revision of the International Classification of Diseases (ICD-10) for 
identifying maternal mortality (WHO 1992:1238). This classification subdivides obstetric 
deaths into direct, indirect and fortuitous deaths. The direct obstetric deaths differ from 
indirect and fortuitous deaths in that they are due to obstetric complications. These are 
complications related to pregnancy, childbirth or postpartum, interventions, omissions, 
incorrect treatment or from a chain of events resulting from complications and/or treatment 
(WHO 1992:1238). As opposed to direct obstetric deaths, indirect deaths are due to pre-
existing medical complications or disease that developed during pregnancy. These include, 
anaemia, malaria and HIV/AIDS (Howson et al 1996:92). Fortuitous deaths result from non-
obstetric/medical causes that occur during pregnancy, labour or puerperium, such as road 
traffic accidents. 
For statistical purposes and comparisons between different countries calculations of MMRs 
are based on direct obstetric deaths only. The indirect causes of maternal deaths are 
considered as confounding factors, which are often unrelated to, but can be aggravated by 
pregnancy (AbouZahr & Royston 1991 :9). However, it is not always possible to identify 
direct from indirect causes of deaths, as with HIV I AIDS concurrent with pregnancies. 
Essentially, this means that a system must be established which summarises circumstances 
leading to maternal deaths and their classification. It is from this standpoint that information 
derived from obstetric records can be useful in establishing the MMRs, discussed further in 
section 2.4.2. 
2.4.2 Maternal mortality ratio 
Statistically, maternal mortality, as a health indicator, is expressed as a ratio or rate within a 
country or a health institution (WHO 1991 :8). To distinguish between maternal mortality ratio 
and rate, the MMR is "... calculated as the number of maternal deaths during a given year 
per 100 000 live births during the same year" (WHO 1999:9). On the other hand, the rate 
refers to the number of maternal deaths divided by the number of women of reproductive age 
(15-49 year of age). The MMR is a commonly used health indicator because it expresses the 
obstetric risk faced by women once they are pregnant (WHO 1999: 11 ). 
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A further advantage of using the MMR is that this measure includes any woman who 
delivered a live baby in a given period irrespective of her age. It indicates how many women, 
per 100 000 live births, died from pregnancy or childbirth related complications in a given 
year. Its limiting factor, however, is in that the number of live births excludes abortions that 
contribute greatly to maternal mortality world-wide (Ladipo 1990:20). Furthermore, women 
who die following a stillbirth possibly cause confusion in estimating MMRs because of they 
are excluded from by the calculation system. Under-reporting of maternal deaths appears to 
be a problem that cannot be avoided and its extent depends on the system used to obtain data 
on maternal mortality in each country. This study used all identified maternal deaths for each 
year, caused by obstetric complications, to calculate the MMR for 1995, 1996 and 1997. 
2.4.3 Registration of maternal deaths 
There is ample evidence from literature pointing to world-wide under-reporting of maternal 
deaths, which is worse in developing countries (WHO 1991:4). A Puerto Ricon study, 
investigating such under-reporting confirmed the WHO's standpoint (Comas, Navarro, 
Conde, Blasini & Adamson 1990:343). A total of 28 deaths were identified and the 
Department of Health had classified only eight of them as maternal deaths. The Epidemiology 
Disease and Control National Health Information and Surveillance Unit (MOH & CW, 
Zimbabwe 1997: 129) identified similar problems of under-reporting of maternal deaths from 
health institutions. In addition to the inefficient national reporting system, cultural practices in 
Zimbabwe compound the problem of poor registration of maternal deaths. This is because 
complications of pregnancy are sometimes not perceived to be the cause of death by the 
community and such deaths might never be reported. 
A Zimbabwean woman, pregnant for the first time, is traditionally handed over to her own 
parents for care and delivery. If she dies at home, the community could view her death as a 
private matter. When a maternal death is regarded as a "private" problem, such a death might 
remain unreported. WHO (1995:4), in a message concerning safe motherhood states that" ... it 
is equally important to ensure that the wide range of people know what role their actions or 
inactions play in making motherhood safer." Incorrect statistics may give false impressions 
about the achievement of any health care delivery system in meeting the goals of the 
organisation. 
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In essence, this means that effective communication between the professionals themselves, 
and between professionals and the community is necessary to improve maternal mortality 
statistics. Such maternal mortality data is crucial for statistical purposes, appropriate 
classification of deaths and the calculation of the ratio that measures the risk of dying from a 
given pregnancy (WHO 1996b: 98). Furthermore, improvement in the quality of health care 
services depends on accurate information about the MMRs and commonly encountered 
pregnancy risk factors in a given country. Communication between care-providers and 
communities should also be viewed as a means by which risk factors during women's 
reproductive stages could be identified at village levels in Zimbabwe. 
2.4.4 Risk factors influencing maternal mortality 
According to the WHO (1978b: 1 ), risk factors are characteristics or circumstances of a 
woman, which are associated with an increased risk of undesirable outcomes. Pregnancy is 
termed high risk when childbearing is at the extremes of reproductive life or is complicated by 
concurrent medical/obstetric pathology (Gilbert & Harmon 1986:22). 
The processes of identifying high-risk pregnant women are the basis for decision-making 
about appropriate actions to be taken (Chalmers, Enkin & Keirse 1989:346). Since time 
immemorial, obstetric teaching has recognised that pregnant women are considered either 
"high or low risk" depending on their characteristics (Alexander & Keirse 1989:345). Both 
high and low risk women have the right to quality maternity care. However, special attention 
should be given to those at greater risk of developing expected complications resulting in poor 
pregnancy outcomes (Murphy 1994:67). This is despite the fact that even low risk women can 
develop life-threatening obstetric complications undetected during antenatal care. It is from 
this standpoint that the referral system in Zimbabwe is derived in order for high-risk women 
to receive specialist obstetric care at the central referral hospitals in an effort to reduce 
maternal mortality and morbidity and to enhance the babies' chances of survival and normal 
development. 
However, events that lead to maternal deaths are complex and difficult to manage as 
illustrated by the WHO VIDEO, "Why did Mrs. X die?" (Fathalla 1987). In analysing the 
events that led to Mrs. X's death, various risk factors were identified including age, gravidity, 
malnutrition and infections. These risk factors, which may be the precursors to the direct 
obstetric causes of maternal deaths, will be the focus of the following discussion. 
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2.4.4.1 Age 
The high mortality risk associated with extremes of maternal age is most marked in 
developing countries where childbearing traditionally starts for some young women soon after 
puberty and continues late into their 40s. A Zimbabwe community-based study on maternal 
mortality demonstrated that a maternal age below 19 or above 3 5 years is a risk factor for 
mortality in both urban and rural areas (Mbizvo et al 1994:32). Similar findings were obtained 
in Lesotho, Malawi, Uganda and Zambia (Nyaphisi et al 1994:32). Pinnotti and Faundes 
(1990:115) state " ... it is known that motherhood at both extremes of reproductive life 
represents a greater danger for the woman and infant than motherhood during the intermediate 
period". The age at which women give birth influence their chances of dying. Probably, both 
biological and social factors contribute to this phenomenon (Maine 1991: 13). 
In relation to the pregnant adolescent, May and Mahlmester (1990:226) assert that the risk of 
developing obstetric complications increases as a result of the rapidity of overlapping 
dramatic changes in physiological growth and psychological development. For the young, 
there is maturation of the emotional self and a transition in social roles to those of adult status. 
Older women have an elevated chance of developing obstetric complications on the basis of 
an increase in chronic illnesses. These include hypertension and diabetes that superimpose on 
pregnancy, leading to fatal complications (Jennings 1987:61). 
However, Dorfman (1986:618) argues that unless assessment and case management can 
control medical conditions that are more prevalent at older ages, it is impossible to attribute 
poorer pregnancy outcomes to age alone. A study from South Africa shows that there were 
more maternal deaths among women who were aged 20 to 24 years (n = 157) than those who 
were 35 years of age and above (n = 96) (Boes 1987: 158). It appears that age alone cannot be 
used as a determinant factor in classifying women as high risk as their contextual 
circumstances might have important bearings on their pregnancy outcomes. These pregnancy 
contextual circumstances of women also include their gravidity. 
2.4.4.2 Gravidity 
According to Ashworth (1990:210), Boes (1987:159) and the WHO (1995:2), there is a close 
relationship between high parity and increased mortality risk. The higher mortality risk for 
grande-multiparous women is especially significant in developing countries. 
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This is because childbearing for these women often starts at an early age and the pregnancies 
are poorly spaced (Sai 1992:5). A similar correlation also exists between maternal mortality 
and the order of the pregnancy. Women having their first pregnancy are more likely to die 
than women having their second or third child. However, Maine (1991: 13) indicates, the risk 
once more increases as from the fourth and subsequent pregnancies. 
AbouZahr and Royston (1991:5) assert that" ... overall, women in Africa have the highest 
lifetime risk of maternal deaths. The effect of high mortality ratios is compounded by high 
fertility. 11 High fertility and high infant mortality often go hand in hand. It is common to 
find large families in Asia and Africa because in these countries child survival is poor. The 
teenage marriages are also rooted in the traditional and cultural practices. Thus, the risk of 
women developing serious complications, especially haemorrhage, ruptured uterus and 
infections rises steadily with their increased number of pregnancies (Royston & Armstrong 
' 1989:54-55). Safe and favourable pregnancy outcomes also depend on the health of the 
mother to-be. As Tew (1990:32) states, 11 ••• in all species, the health of offspring is most 
likely to come from healthy parents. 11 This points to the importance of the relationship 
between poor maternal health and pregnancy outcomes that may be attributed, at least 
partly, to a lack of formal education among women in Africa. 
2.4.4.3 Formal education 
Studies have tried to compare maternal mortality with the mothers' levels of education. 
Nyaphisi et al (1994:67), found that in Lesotho, Malawi, Uganda and Zambia, women who 
died were significantly more likely to have no education compared to those who survived. 
This finding is supported by a study from Nigeria, which reported a fourfold increase in 
maternal mortality for women with no education compared to those who were educated 
(Harrison, Rossiter, Chong, Lister, Barro, Briggs, Ekwempu & Memberr 1985:14). 
However, in Ethiopia, an Addis Ababa study, contrasts sharply with the studies of 
Nyaphisi, et al (1994) and Harrison et al (1985). In the Addis Ababa study, Kwast and Liff 
(1988: 120) reported that lack of formal education did not constitute a risk factor for 
maternal mortality. 
The evidence that MMRs decline with formal education emphasises the importance of 
education in improving women's health. According to Howson, et al (1996:32) education 
of women increases their knowledge about the value of health and health care, including 
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the willingness to pay for health care. As Harrison (1989:452) states " ... formal education 
acts at practically every level of activity known to influence maternal survival." 
This ranges from a variety of positive health seeking behaviours such as women seeking 
family planning services to controlling their fertility. In Zimbabwe, a woman with no 
education tends to have more children compared to one with primary or secondary 
education (CSO, Zimbabwe 1995b: 12). Experience from developing countries shows that 
high levels of fertility are associated with unacceptably high MMRs. 
Marked differences in maternal mortality among women of all parities were demonstrated 
in a study from Jamalpur District, Bangladesh (Khan, Jahan & Begum 1986:9). The 
findings show that for all ages combined, mortality rates had a positive relation to parity. 
The rates rose from 38.3 per 100,000 live births at zero parity to 42.1 at parity one to two, 
76.4 at parity three to four, and 142.4 at parity five or more (Khan et al 1986:9). This 
supports the conclusion expressed by Anonymous (1987:255) that actions will fail to 
impact on maternal mortality unless there is a commitment to universal formal education. 
Women with no formal education, generally, tend to start childbearing at early ages and to 
have more children. In Zimbabwe, it has been found that women with no education marry 
early, before 18 years of age, and on average have more children compared to their 
counterparts who have attended school (CSO, Zimbabwe 1995b: 7). But it is possible that 
women who started bearing children prior to the age of 18 were unmarried aggravating 
their social and economic status and compounding any negative influences on the health of 
these women and their children. 
2.4.4.4 Marital status 
Unmarried status has been found to increase the risk of maternal deaths among 
childbearing women. For example, a survey conducted in 1983 in Addis Ababa, Ethiopia 
by Kwast and Liff (1988:120) found greater proportions of single, widowed and divorced 
women among cases than controls. However, when marital status was considered with 
other variables, the unmarried status appeared to be associated with lower risk for maternal 
mortality according to the results of Kwast and Liff s (1988: 120) survey. Nyaphisi et al 
(1994:4 7), in their study of factors associated with maternal mortality in Lesotho, Malawi, 
Uganda and Zambia, confirm that single women were at higher risk of maternal mortalities 
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than their married counterparts. Nyaphisi et al' s study identified one factor associating 
maternal deaths with sepsis, possibly arising from illegally induced abortions. 
However, it is not only the unmarried status that increases women's risk of pregnancy. 
There appears to be an association between lack of formal education, early marriage and 
high parity that expose women to increased risks of pregnancy. In developing countries, it 
is well documented that most of these women live in the rural areas, far from social and 
health services and, therefore, distance becomes a barrier to accessing essential services to 
save the lives of mothers and children. 
2.4.4.5 Residence 
Causes of maternal deaths are multifactoral, the principal ones being the obstetric causes. 
Also to be recognised are the underlying factors, such as, the women's places of residence 
and access to health services. Studies in Zimbabwe and Tanzania demonstrate that the 
number of maternal deaths was increased in areas where access to health care services was 
difficult (Mbizvo et al 1993:376; Urassa, Massawe, Lindmark & Nystrom, 1997:56). 
Summing up the problem of distance, Mbizvo et al (1993:376) identify four factors that 
inter-act contributing to maternal mortality. Firstly, a woman who lives far from the health 
care facility takes time to reach it. Secondly, transport is not always available, particularly 
in the rural areas, thus further delays might be caused. Thirdly, distance means paying 
more money for transport and the family might not be able to afford this service. Lastly, 
distance might prevent women from seeking care. Any of these situations could cause 
delays in arriving at health care facilities and might cause women to die before they arrive 
at appropriate institutions for care (Urassa et al 1997:56). In cases of haemorrhage, 
Royston and Armstrong (1989:85) assert that women with postpartum haemorrhage (PPH) 
live for only two hours, unless expert health services are available. Thus women with PPH, 
who cannot reach health services within two hours, are unlikely to survive this obstetric 
haemorrhage. 
Thus, women who live far from appropriate health care facilities are more likely to die 
before accessing care if they develop life-threatening complications such as haemorrhage 
or eclampsia. However, physical proximity might not necessarily prompt individual 
women to seek health care or advice timeously, because home treatments might take 
precedence in comparison to medical interventions. In a Lesotho, Malawi, Uganda and 
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Zambia study, Nyaphisi et al (1994:70) found that a significant number of cases were 
treated at home for health problems requiring hospital admission. The impact of distance 
on maternal survival could be influenced by other factors within the women's 
environment, her physiological wellbeing, occupational status of her family/husband and 
her economic position as well as her family's cultural beliefs. 
2.4.4.6 Occupation 
There is evidence to indicate that unemployed women experience higher rates of disease 
and deaths than women who are economically empowered. For example, an Addis Ababa 
study, reported a significantly increased risk of dying from pregnancy related 
complications among women of low socio-economic status (Kwast & Liff 1988:120). This 
implies that the impact of unemployment or lack of financial resources on diseases and 
subsequent deaths is commonplace among women who are poor compared to those who 
are financially advantaged. Because unemployment breeds poverty, women's vulnerability 
to poor health before and during pregnancy becomes a common occurrence especially for 
women from developing countries. 
Every pregnancy takes place within the context of different physical and socio-economic 
circumstances. The environments in which women live have profound influences on their 
pregnancy outcomes (Christiani 1996:115). For women in poor health, malnutrition, 
anaemia and infections could aggravate complications of pregnancies (WHO 1999: 16). 
This can be viewed as increasing women's chances of dying from pre-existing 
complications aggravated by pregnancy. 
As noted in chapter one (table 1.1 section 1.2.2), Zimbabwe's national MMRs for 1995, 
1996 and 1997 were unacceptably high. Based on the high unemployment among women 
in Zimbabwe (CSO, Zimbabwe 1995a: 22), this low socio-economic status might have 
influenced these maternal mortality levels. However, women, both economically 
advantaged and disadvantaged, in Zimbabwe like in many other parts of the world, are 
bound by their traditional roles. Women undertake most tasks related to housekeeping, 
childcare, farming and caring of the sick and old. These unpaid chores might leave women 
with little or no time to rest, particularly during pregnancy. Such roles might further 
undermine women's health. 
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2.4.4. 7 Haemoglobin level 
Every pregnancy takes place within the context of physiological dynamics of the blood 
circulatory capacity. The haemoglobin level is affected by pregnancy due to a natural 
response resulting from a state ofhaemodilution (Varney 1987:175). According to Bennett 
and Brown (1993 :346), haemodilution constitutes an increase in the red blood cell volume, 
which is proportionally less than the increase in plasma volume resulting in physiological 
anaemia. In healthy, pregnant women, this pseudoanaemia presents a fall in the 
haemoglobin level without any adverse effects on maternal health. However, in pregnant 
women with pre-existing anaemia, haemodilution has profound effects on their 
haemoglobin (Hb) levels and their pregnancy outcomes. 
Mohamed and Hytten (1989:302) describe anaemia as a state m which insufficient 
haemoglobin is present in the blood to carry the oxygen required by the individual to 
perform normal activities. This implies that anaemia can be diagnosed clinically by signs 
of pallour of mucous membranes, and in its severe forms by the presence of cyanosis or by 
assessing the haemoglobin level. The WHO criterion for normal haemoglobin level in 
pregnancy is greater that 11 grams per decilitre and any level below this reflects anaemia 
(Bennett & Brown 1993 :346). Medical investigations and treatments for this condition 
often start when the haemoglobin level fall below 10.5 grams per decilitre (Bennett & 
Brown 1993 :346). 
In Southern Asia and Africa, about 75.0 percent of pregnant women are reportedly anaemic 
compared with 17.0 percent in Europe and North America (WHO, 1993a: 1). A Tanzanian 
study confirms this assertion. In this study, of the 177 pregnant women in the Mufundi 
District, 48.0 percent were anaemic (Kinyero, Mwandemele & Kwaswamila 1994:24). 
Anaemia is well known to increase the risk of maternal mortality (Howson et al 1996:70). 
Deaths from anaemia result from conditions such as heart failure, shock and puerperal 
infections which take advantage of the patient's impaired resistance to disease (AbouZahr & 
Royston 1991 :9). The WHO (1993a: 2) states, " ... in anaemic women even small blood loss 
associated with a normal delivery can result in death". The main obstetric problems associated 
with anaemia are haemorrhage accounting for 14.9 percent and puerperal sepsis contributing 
to 20.8 percent of maternal deaths (Christiani 1996: 117). Thus, anaemia becomes one of the 
major factors influencing maternal mortality including abortions. 
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2.4.4.8 Abortion 
With respect to abortion, global estimates show that 100 000 to 200 000 women die every 
year due to abortion related complications (AbouZahr & Royston 1991 :9; Ladipo 
1990:20). According to the WHO (1998a: 2), about 80 000 of these deaths are due to 
unsafe abortions, most of which occur in developing countries. For example, in Eastern, 
Western and Middle Africa there are 28 to 36 unsafe abortions for every 1000 women aged 
15 to 49 years (WHO 1998a: 2). Hord and Delano (1994:63) assert that the majority of 
women use unsafe methods of terminating unwanted pregnancies when denied access to 
safe abortion services. This view concurs with what happened in Romania in 1965 after 
Ceausescu tightened a previously liberal abortion law (WHO 1990:1). Romanian women 
resorted to illegally induced abortions resulting in a sharp rise in maternal mortality in that 
country. However, maternal deaths declined dramatically when abortion was legalised 
again in Romania during the 1980s (WHO 1990:1). This indicates the impact of liberalised 
abortion laws on maternal mortalities. 
Abortions are complicated by sepsis and haemorrhage. Genital tract infection, following 
abortion or delivery, is one of the leading causes of maternal mortality in developing 
countries. In rural Bangladesh, of the 58 maternal deaths studied, genital infection was 
found to be responsible for 3 8 percent of all deaths (Khan, Jahan, Begum & Jalil 
1985 :327). Similarly, in urban Zimbabwe, genital infections were reported to account for 
28.0 percent of maternal deaths by Mbizvo et al (1994:13). Some women are more 
vulnerable to genital infections, especially those who suffer from anaemia or malnutrition. 
In addition, sexually transmitted diseases, including HIV I AIDS are very prevalent in most 
poor countries, particularly in Africa (Howson et al 1996:256). These infections are often 
serious and undermine the woman's health. HIV infection increases the incidence of 
haemorrhage and puerperal sepsis. This is because it is associated with a decreased 
thrombocyte count and the destruction of a large number of CD4 cells markedly reducing 
the woman's immune system reaction to infections (Scattergood 1995:226). This 
pathological state, in turn, renders these women more prone to haemorrhage or sepsis. 
Developing countries, such as Zimbabwe, experience higher levels of maternal mortality than 
industrialised countries because of socio-economic and medical conditions including poverty, 
nutritional anaemia and sexually transmitted diseases, predisposing women to sepsis (Tew 
1990:64). 
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Sepsis may result in septicaemia, endotoxic shock or disseminated intravascular coagulopathy 
(DIC). As described by Simpson (1995:52), micro-organisms in the blood stream release 
endotoxins, which damages the endothelial cells. These initiate a cascade of 
pathophysiological changes that eventually cause reduced cardiac output, poor perfusion, 
generalised hypoxia and tissue damage (Simpson 1995:52). Thromboplastins released by 
damaged tissues disrupt the normal clotting mechanism leading to coagulopathy. Most 
women who die from sepsis develop shock and coagulopathy despite aggressive medical 
interventions. This implies that raising the living standards of women and their families plays 
an important role in reducing maternal deaths due to sepsis, as does the reduction in the 
HIV I AIDS infection rates. The UK, for example, did not realise a decline in maternal 
mortality until the women's socio-economic status had improved (Tew 1990:32). However, 
for women in developing countries to survive during pregnancy and childbirth, anaemia and 
malnutrition need to prevented and treated. It will take time before they can realise the 
reasonably high living standard that is being enjoyed by most women in the developed world. 
If a woman develops severe postpartum haemorrhage (PPH), she can live for only two 
hours if no treatment is given (Royston & Armstrong 1989:85). The same can be said of 
women suffering from severe postabortion haemorrhage, which is often associated with 
unsafe abortions. Unsafe abortions increase the risks of maternal mortality not only due to 
haemorrhage and uterine perforation but also due to sepsis (Pinnotti & Gomes 1990:5). 
This underscores the importance of liberalising abortion legislation, which should be 
accompanied by affordable appropriate postabortion services. This implies setting 
standards, protocols, and training care-providers to enable them to provide women with 
safe abortion care subsequent to the implementation of legalising abortion services in a 
country. 
2.4.4.9 Blood pressure level 
In medical terminology "blood pressure" describes the pressure of blood in the aorta and 
the large arteries that branch from it (Schauf, Moffett & Moffett (1990:338). Two 
measurements (systolic and diastolic pressures) indicate the two values of the blood 
pressure. The systolic pressure refers to the ejection phase of the cardiac cycle while the 
diastolic pressure is the minimum value of the ventricular diastole (Schauf et al 1990:338). 
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In pregnancy, two aetiologically different entities occur due to abnormally low or high 
arterial blood pressures, namely, hypotension and hypertension respectively. Both 
conditions affect maternal cardiac output and pregnancy outcomes. According to Schauf et 
al (1990:389) hypotension threatens life because the arterial pressure causes insufficient 
perfusion in the vital organs such as the brain and the heart of the pregnant women. 
Hypotension is caused mainly, but not exclusively, by obstetric haemorrhage (antepartum, 
intrapartum, postpartum or postabortal) that accounts for 30.0 percent of maternal deaths in 
the developing countries ((AbouZahr & Royston, 1991 :7). Half of these deaths occur in the 
SSA and South East Asia (SEA). A survey conducted in Ghana, confirms the assertion that 
haemorrhage, especially postpartum haemorrhage, contributes to maternal mortality 
(Opoku 1996:23). The survey, conducted from 1981to1989, found that 27.2 percent of the 
668 maternal deaths due to haemorrhage was almost constant every year. However, a 
confidential inquiry into all maternal deaths in Jamaica, during three years, 1981 to 1983, 
found haemorrhage to be the second leading cause of death (Walker, Ashley, McCaw & 
Bernard 1986:486). In a review of 73 7 deaths in South Africa, from 1980 to 1982, obstetric 
haemorrhage was associated with 20 percent of these maternal mortalities (Boes, 
1987:160). 
From the review of these studies, whichever approach was used in analysing maternal 
mortality data, obstetric haemorrhage was one of the leading causes of maternal mortality. 
This is because severe bleeding may result in irreversible shock, which often culminates in 
a syndrome characterised by hypotension, failure of the vital organs (due to inadequate 
supplies and subsequent lack of oxygen) and death. 
Hypertensive disorders of pregnancy, on the other hand, present a different phenomenon 
that is characterised by abnormal high blood pressure. According to Wallenburg 
(1989:382) raised blood pressure may appear for the first time during pregnancy or pre-
exist before pregnancy, and in both instances, the woman may develop superimposed 
severe pre-eclampsia/eclampsia. 
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Severe pre-eclampsia/eclampsia accounts for 10 to 15 percent of the total maternal deaths 
in developing countries (AbouZahr & Royston 1991:8). A study of 58 maternal deaths in 
rural Bangladesh, conducted from 1982 to 1983, showed that 20. 0 percent of all the deaths 
were eclampsia related (Khan, Jahan & Begum 1986:11). In South Africa, hypertensive 
disorders accounted for 30 percent of 660 direct maternal deaths, which occurred between 
January 1980 and December 1982 (Boes 1987:161). Similarly, in Zimbabwe, Ashworth 
(1990:211) reported hypertensive disorders of pregnancy to be one of the major causes of 
maternal deaths during 19 8 7. 
According to Surratt (1993:501), uncontrolled severe pre-eclampsia/eclampsia often results 
in a multisystem vasospasm and endothelial damage. This results in widespread ischaemic 
lesions in the vital organs with resultant death. The multi-system condition referred to as 
HELLP syndrome is characterised by haemolysis (H), elevated liver (EL) enzymes and 
low platelet (LP) count (Poole 1995:557; Sibai, Ramadan, Usta, Salam, Mercer & 
Friedman 1993: 1000). What has been found misleading about this syndrome is that it 
exhibits features resembling DIC features. The differential diagnosis is in the women's 
coagulation factors (prothrombin time, partial thromboplastin time, bleeding time). Whilst 
in women with the HELLP syndrome these factors are normal, the reverse is true in 
women with DIC. Cavanagh, Woods and O'Connor (1978:14) describe DIC as" ... a state 
of hypercoagulability which eventually consumes platelets, fibrinogen, and factors V, VII 
and XIII, sometimes to the point of total depletion." The difficulties created for care-
providers by the two phenomena are that of making a differential diagnosis. It is only those 
care-providers with a sound knowledge base and relevant experience who might be able to 
reach a correct diagnosis timeously. However, despite the differences in their 
pathophysiology, both conditions cause serious threats to women's lives and only timeous 
appropriate obstetric interventions may reduce the risk of maternal deaths associated with 
both these conditions. 
Women with severe pre-eclampsia/eclampsia complicated with the HELLP syndrome and 
DIC require frequent assessment and careful monitoring. This means that nurses and 
midwives can play an important role in detecting any signs of deterioration and act 
promptly by requesting for immediate medical assistance. In terms of treatment, however, 
there is variance in approach because drug therapy is largely influenced by the 
pathophysiology of each of the conditions. For women with severe pre-
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eclampsia/eclampsia complicated with HELLP syndrome, during pregnancy, immediate 
delivery is recommended (Lloyd & Lewis 1999:322). Coupled with this intervention is the 
use of anti-convulsant drug therapy, of which magnesium sulphate is the drug of choice in 
many countries following the WHO collaborative eclampsia trial of 1680 women in 1991 
(WHO 1995 :20). The trial involved centres in Argentina, Brazil, Colombia, Ghana, India, 
Uganda, Venezuela, Zimbabwe and the RSA. In the study, the effects of magnesium 
sulphate and diazepam were compared in 905 women in 23 centres in Argentina, Brazil, 
Colombia, Ghana, India, Uganda, Venezuela and Zimbabwe. Magnesium sulphate and 
phenytoin were compared in over 775 women treated at four centres in India and the RSA. 
The findings showed that magnesium sulphate was more effective in reducing and 
preventing eclamptic convulsions than either of the other two drugs ( diazepam and 
phenytoin) demonstrating magnesium sulphate's superiority as treatment of choice (WHO 
1995:13). However, nurses and midwives must be watchful because magnesium sulphate 
can cause toxicity (Llyod & Lewis 1999:324). Magnesium sulphate is known to induce 
loss of patellar reflexes, while lethargy and respiratory depression are observed above eight 
(8) mEq/L, and cardiac arrest may appear at levels above 12 m/Eq/L (Kaplan & Repke 
1994:574). In Zimbabwe, guidelines for administration of magnesium sulphate specified 
regime are available to protect the patients' wellbeing during treatments (appendix 12). 
For women with DIC, treatment essentially focuses on correction of clotting factors by 
giving frozen plasma, fresh blood or platelet concentrates depleted by the bleeding 
diathesis (Crafter 1999:267). Women suspected to be suffering from both HELLP 
syndrome and DIC might benefit from combined treatment, in addition to supportive 
therapy in terms of assessment and surveillance. This implies that a collaborative approach 
to management between all care-providers concerned becomes imperative. Essentially, the 
women, families, and the health care-providers need understanding of the pathophysiology 
related to pre-eclampsia/eclampsia so as to avert its effects. The benefits to the women are 
that, if they are informed, they can be empowered to access antenatal care early in order to 
be monitored or seek health care promptly when they experience warning signs of 
impending eclampsia. 
On the other hand, health care-providers can use this knowledge to develop appropriate 
management protocols for severe pre-eclampsia/eclampsia based on their understanding of 
eclampsia and its related pathophysiology (Ramsay 1995: 17). Quality obstetric care can 
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reduce the pathophysiological impact on all the systems including those caused by DIC. 
The development of DIC sets up a cascade, which significantly contributes to maternal 
death due to obstetric haemorrhage. Royston and Armstrong (1989:85) state that a woman 
with antepartum haemorrhage roughly lives for about 12 hours while one with postpartum 
haemorrhage has only two hours to live without appropriate interventions. This emphasises 
the seriousness of obstetric haemorrhage in general, but specifically, of postpartum 
haemorrhage precipitated by DIC, which should be diagnosed for its impact on maternal 
survival rates. 
2.5 FAMILY PLANNING AND MATERNAL MORTALITY 
The impact of family planning on reducing maternal mortality is well documented in the 
literature. For example, in Romania, the levels of MMRs rose when the former President 
Ceausescu banned family planning services in 1965 (WHO 1990: 1 ). Statistics indicated a 
rising trend in the Romanian mortality rate due to unsafe abortions from an estimated 80 in 
1966 to about 160 per 100, 000 live births in 1983. Notably this rate declined following the 
re-introduction of family planning and back-up abortion services in Romania in 1989 
(WHO 1990:1). There is also evidence from Mbizvo et al (1994:13), in a Zimbabwean 
study, of lower proportions of contraceptive use among women who died than among those 
who survived (29.0 versus 42.0 percent). However, for maximum benefit, family planning 
and other services such as antenatal care (ANC) and emergency obstetric care should be 
provided as a package to improve women's health and pregnancy outcomes. 
2.6 ANTENATAL CARE AND MATERNAL MORTALITY 
Studies have shown that more maternal deaths occur among women who had not received 
ANC compared to women who had (Royston & Armstrong 1989:165). For example, a 
Zimbabwean study of case-referents found that a lack of ANC was a risk factor for maternal 
mortality, especially in the rural areas (Mbizvo et al 1993 :369). However, there are also other 
risk factors, which have been noted contributing to maternal deaths among women who have 
attended ANC. Mbizvo et al's study suggests that poor identification of risk factors; at 
antenatal clinics, plays an important role in increasing the levels of MMRs. 
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These studies did not address the impact of unemployment on the utilisation of ANC services 
by women. Their use of ANC services depends not only on women's knowledge and 
circumstances but also on their financial resources. 
Women in paid employment might be able to use ANC services because they could pay for 
these services. Maternal health care, in Zimbabwe, could be limited for women who are 
unemployed and who could not pay for maternity services nor for essential drugs. The 
problem is compounded when women live far from health care facilities and have to cope 
with expenses for both maternity services and transport. Women in difficult financial 
circumstances might book late or might not book at all for ANC, loosing out on the potential 
benefits of the health care services. Even employed women might also encounter difficulties 
in attending antenatal clinics if their work environments do not permit them to be absent for 
this purpose or if they cannot afford health service because of low salaries. 
ANC services m Zimbabwe are not free of charge. Thus ANC services might not be 
accessible to women who cannot pay for these services, possibly compromising their health. 
Despite doubts about the effectiveness of ANC, the WHO (1993b: 1) argues " ... monitoring 
of developments during pregnancy through antenatal care can reduce maternal and perinatal 
morbidity and help to prevent complications from becoming life-threatening emergencies." 
A study of 9315 women, in Addis Ababa, (Ethiopia), did not only identify a lack of antenatal 
care as a risk factor increasing MMRs but also noted that occupation and income were risk 
factors (Kwast & Liff 1988:115). Merely utilising ANC services might thus not reduce 
MMRs. Zaid, Fullerton and Moore (1996:217), in the USA, found no evidence of the 
effectiveness of ANC in reducing maternal mortality and morbidity. Their study demonstrated 
that there was no difference in maternal and infant outcomes between women who received 
and those who did not receive ANC. As Mcdonald (1996: 1) observed, "... there is 
insufficient evidence to reach a firm decision about the effectiveness of antenatal care, yet 
there is sufficient evidence to cast doubt on the possible effect of antenatal care." 
Traditionally, ANC evolves around a woman having had clinic visits with the midwife or the 
doctor during pregnancy (Bennett & Brown 1993: 144 ). Its content consists of various services 
that include health education, screening for risk factors and management of existing 
obstetric/gynaecological complications (Ahmed, McRae & Ahmed, 1990:107; Maine, 
1991:30). Since the introduction of antenatal care, at the beginning of this century, most 
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women around the world were socialised and educated into systematic clinic attendances of 
monthly visits up to 28 weeks of pregnancy, twice per month till 36 weeks gestation and then 
weekly attendances until delivery (Rooney 1992:6; Bennett & Brown 1993:144). 
The WHO Technical Working Group on ANC, which met in Geneva in November 1994, 
emphasised that quality can be achieved if ANC is tailored to each woman's situation (WHO 
1996a: 47). This Group recommends a minimum of four ANC visits to be adequate (that is by 
16 weeks, at 24-28 weeks, at 32 weeks and at 36-38 weeks), but based on woman centred 
care. A Zimbabwean randomised control trial of four visits for antenatal care found that 
women who made fewer visits had no adverse effects on their pregnancy outcomes compared 
to women who followed a traditional programme of more than four ANC visits (Munjanja, 
Lindmark & Nystrom 1996:369). 
The quality and the content of ANC, effective in reducing maternal mortality, have not been 
scientifically demonstrated. In reality, the quality of antenatal care may be difficult to measure 
because women differ in their circumstances and their need for care. Murphy (1994:69) 
advances the element of prediction or prevention of adverse outcomes through provision of 
antenatal care. She asserts, " ... despite good intentions, the truth is that we still do not know 
how to predict or prevent many adverse outcomes." This is because complications such as 
fulminating eclampsia or PPH can develop during the intrapartum or postpartum periods, 
while they are unpredictable during the antenatal clinic visits. On the other hand, not all risk 
factors identified during the women's visits to the antenatal clinic are associated with poor 
outcomes. For example, Ahmed et al (1990:122) in Washington DC, found no change in the 
pregnancy outcomes among black women with identified risk factors even after receiving 
adequate antenatal care. 
According to the results on their study of factors associated with not receiving adequate ANC, 
the provision and receipt of care was a complex issue, intricately interwoven with the 
provision of other health and social services. This situation could be comparable to the 
environmental conditions in which most poor women find themselves. However, the content 
and quality of ANC, therefore, as opposed to the number of visits, are the determinants of 
improved health. It may be the first and only time some women come into contact with health 
care institutions during which health information is provided. Supporting this notion, 
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McDonald (1996: 1) asserts that, in promoting antenatal care, it 1s essential that the 
effectiveness of this service leaves no room for doubt. 
Antenatal care should be viewed as an important strategy that aims at improving women's 
health by treating anaemia and various infections that tend to undermine their health. 
Rooney (1992:12) supporting ANC postulates that there may be benefits from at least 
some of its elements. The women who are screened for anaemia, infections and cephalo-
pelvic disproportions during their visits are more likely to have improved health as a result 
of timely and appropriate medical interventions. In this regard women in poor countries of 
the world tend to benefit from ANC. Their health is not so much improved by the number 
of antenatal visits but by the content and quality of care received as well as by the 
diagnosis and treatment of ill health, and especially by the timely referral of obstetric 
complications. 
In fact, the WHO's (1993b:5) emphasis is that" ... prenatal care cannot provide the whole 
solution to the problem of maternal morbidity and mortality." It should, rather, form part of 
a continuum of care from the pre-pregnancy period through pregnancy, delivery and the 
postpartum period including family planning services. Since it is not currently possible to 
predict precisely which women will develop life-threatening complications during or after 
deliveries, the need for a continuous chain of maternity care remains of paramount 
importance. As indicated by Royston and Armstrong (1989: 162) " ... until people prosper 
and economic benefits become widely spread, prenatal surveillance can provide the care." 
When objectivity is valued and practised, ANC has the capacity to reduce maternal deaths. 
Implicitly, the care that a woman receives at each antenatal clinic visit must meet her 
individual health care needs in terms of quality and quantity in order to be effective in 
reducing MMRs. Relative to the topics studied in this research, ANC visits might have 
contributed to the timely diagnosis and referral of eclampsia cases, buy might not have 
influenced maternal mortalities associated with abortions. 
2.7 QUALITY OF CARE AND MATERNAL MORTALITY 
Quality in maternity care in its various dimensions and in relation to maternal mortality is the 
concern for both industrialised and developing countries. The problem of maternal mortality, 
particularly in developing countries, demands that quality be the central issue in the provision 
of maternity care since some deaths are preventable. As Urassa et al (1997:56) state," ... the 
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provision of optimal emergency care may be the most critical question for improved maternal 
survival in poor countries". Studies have shown that substandard care is a risk factor for 
maternal mortality even in the developed countries. For example, in the UK, the report on 
confidential enquiries into maternal deaths, 1988-1990 provides clear evidence of the 
contribution of substandard care to maternal mortality (Department of Health, UK 1994). The 
report gives a detailed descriptive analysis of the process of evaluation, demonstrating a high 
degree of sophistication in audits of care. Developing countries, known for their lack of such 
high standards of auditing performance, also showed that substandard care is a predictive risk 
factor for maternal mortality (Maine 1991: 17). An analysis of maternal mortality in the RSA, 
from 1980 to 1982, shows some departure from the expected and accepted standard of care, to 
have been present in 107 812 maternal deaths (Boes 1987: 159). The results of the analysis 
indicate delay in diagnosis, inadequate care, and errors of omission and commission to have 
been important avoidable factors. Thus enhanced quality of care could have saved many 
mothers' lives. 
Factors contributing to quality maternity care include the thorough training of midwives, 
effective supervision and dependable back up services. The efficiency of maternity care to 
reduce maternal mortality, for example, was evaluated in rural Bangladesh by means of a 
primary community based maternity care programme (Fauveau, Stewart, Khan & 
Chakraborty 1991:1183). In this programme, midwives were posted in villages, and asked 
to attend as many home deliveries as possible, and to detect and manage any obstetric 
complications. The midwives accompanied women requiring referrals to higher levels of 
care. The programme's impact was evaluated by comparison of direct obstetric maternal 
mortality ratios between the programme area and a neighbouring central area without 
midwives. These ratios were the same prior to commencement of the programme but were 
significantly different after three years. The programme area's MMR was lower when 
compared to that of the control area (1.4 versus 3 .8 per 100 000 live births). 
This disparity between the maternal-care programme and the control areas m rural 
Bangladesh indicates that quality care can reduce maternal deaths. The midwives in rural 
Bangladesh were provided with adequate obstetric support, which increased the women's 
chances of survival. Reducing maternal mortality, in any country, requires coordinated 
maternity services similar to the Bangladesh community-based programme (Fauveau et al 
1991:1183. 
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The prov1s10n of appropriate emergency obstetric care becomes a critical issue, as 
predicting which women will develop complications in labour even with the best 
accessible antenatal services is not always possible (Urassa et al 1997:56). 
The American study of factors associated with rece1vmg or not rece1vmg adequate 
antenatal care found that women with identified high risk factors, had poor pregnancy 
outcomes despite receiving adequate antenatal care (Ahmed et al 1990: 122). To be able to 
assess the quality of maternity care, many studies have used available hospital obstetric 
records as sources of information. These studies often included deaths occurring in 
maternity units but not deaths due to abortion (Walker McCaw-Binns, Ashley & Bernard 
1990:602). The explanation may be that, when a case-control design is used, as is the case 
with most studies, abortion controls with similar characteristics have to be found. The 
exclusion of abortion deaths from maternal mortality studies could, however, provide a 
false impression about MMRs. This could be problematic in a country such a Zimbabwe 
where restrictive abortion law is available. Because abortions remain restricted to women 
in specified criteria (rape, medical conditions threatening the mothers' lives), it is possible 
that patients with postabortion complications are admitted to hospital units. Thus 
researchers might be unable to trace women who underwent abortions without 
encountering complications; making case-control studies impossible. Furthermore, most 
maternity units only admit women where pregnancies progressed to 28 weeks of gestation, 
making it unlikely that women who underwent abortions prior . to this stage would be 
admitted to maternity units. Those encountering postabortion complications would be 
admitted to the gynaecological or to surgical wards or even to separate septic wards. 
This research, utilising a retrospective design, attempted to address the lack of information 
about maternal mortalities resulting from abortions. This was done by studying the records of 
women who died (cases) matched with women who survived (controls) postabortion 
complications. The purpose was to identify differences in the care rendered to cases and 
controls. The same approach was used for severe pre-eclampsia/eclampsia cases and controls 
in an effort to discover any differences in the care rendered to these two groups of high-risk 
women. 
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2.8 SUMMARY OF CHAPTER TWO 
Review of the literature paints a gloomy picture about unacceptably high maternal mortality 
levels in developing countries. This phenomenon reflects the risk of maternal death faced by a 
woman each time she becomes pregnant and this cannot be left unabated. 
To be effective in reducing maternal mortality levels, risk factors associated with women 
dying from pregnancy related complications, such as abortion and severe pre-
eclampsia/eclampsia must be examined. Care-providers need to use available information to 
prevent women from dying from these obstetric complications that are among the leading 
causes of MMRs in developing countries. 
Evidence from the literature reveals that women die from preventable causes such as abortion 
and that doubts exist about the benefits of ANC in reducing MMRs. Deaths from severe pre-
eclampsia/eclampsia can also be averted when women receive appropriate prompt emergency 
obstetric care. Although it is not known how many maternal deaths could be prevented by 
women attending ANC, it remains an appropriate strategy for detecting risk factors and for 
preventing and/or correcting them. Early interventions are more effective than treating 
obstetric emergencies (WHO, 1993b:4). This point underscores the value of ANC to women, 
especially those who live in remote rural areas far from emergency obstetric care. At ANC 
visits women should be given information about self-care and family planning services. 
Pregnancy complications are reduced where women use contraceptive methods to space their 
pregnancies. 
While many studies have considered non-health and health care service factors associated 
with maternal mortality, there appears to be no published study that has focused specifically 
on factors related to abortion and severe pre-eclampsia/eclampsia. This emphasises the 
uniqueness of this study in considering these two high-risk pregnancy conditions. As 
implicated in the census, abortion and severe pre-eclampsia/eclampsia were the leading 
causes of maternal deaths at the MCRH during the period 1995 to 1997. Recommendations 
and guidelines enhancing the care of women suffering from these two conditions might 
contribute towards reducing Zimbabwe's MMR. In chapter three, the research 
methodology adopted to study factors influencing pregnancy outcome in high-risk patients 
will be discussed. 
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CHAPTER THREE 
RESEARCH METHODOLOGY 
3.1 INTRODUCTION 
This chapter describes the research methodology used to obtain data for this study, 
providing the aim and the setting of the study, the research design, population, the 
sampling technique and sample size. It also provides details about the research instruments, 
ethical considerations, pre-testing process, data collection, management and data analysis 
plan. 
3.2 PURPOSE OF THE STUDY 
The purpose of the study was to identify factors associated with maternal mortality among 
non-surviving (cases) and surviving (controls) women hospitalised for abortion and severe 
pre-eclampsia/eclampsia at MCRH during the period between 1995 and 1997. 
3.3 SETTING 
The study site was MCRH in Bulawayo, which is the second largest city in Zimbabwe. 
Bulawayo is in Matabeleland North Province, lying on the western part of the country (see 
map appendix 3.5). The hospital is one of the two large central referral centres for high-risk 
patients in Zimbabwe (MOH, Zimbabwe 1981 :45). The women referred to this hospital come 
from the Bulawayo urban health facilities, provincial and district hospitals. It also serves as a 
major general nursing and a midwifery training school. The hospital comprising a maternity 
unit, gynaecological ward, medical-surgical and paediatric wards. It has a bed capacity of 
1038 of which 233 beds are reserved for maternity and 30 for gynaecological patients. The 
233 maternity beds include 27 beds in the antenatal ward, 16 in the labour ward, 128 in the 
postnatal ward and 62 neonatal cots. 
Two operating theatres with five recovery/high dependency beds (three adult beds and two 
incubators) form additional physical structures that are attached to maternity unit. In 1995 
and 1996, the bed occupancy rates were 99.9 and 84.5 percent respectively (MCRH Annual 
Report, Zimbabwe 1996:9). The average length of stay was 3.9 days. The maternity unit's 
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labour ward, delivers, on average, 12000 (or about 1000 per month) babies annually (MCRH 
Health Information Unit 1995-1997). The census conducted to provide background 
information to this study, revealed that the MMRs were alarmingly high, namely 407 per 
100 000 live births for 1995, 481.9 for 1996 and 275.5 per 100 000 for 1997. 
The maternity unit and the gynaecology wards are served by obstetricians/gynaecologists and 
nurse-midwives complemented by other health staff. The gynaecologists, in Zimbabwe, have 
a dual responsibility, which involves attending to both gynaecological and obstetric 
patients. This is because they are specifically trained in these areas. The 
obstetricians/gynaecologists, who are the specialists in the areas of gynaecology and 
obstetrics, are limited in numbers, for the MCRH there were only two during the time of 
this study (Parboosingh, Keirse & Enkin 1989: 193). 
Nurse-midwives (midwives), state certified maternity nurses, obstetricians, junior doctors, 
general nursing and midwifery students all attend to patients admitted to the maternity unit. 
Junior doctors and students require constant supervision to enable them to acquire the 
necessary skills for clinical practice. Ideally, general nursing and midwifery students and 
junior doctors are not supposed to make clinical decisions concerning patient care without 
prior consultation with their supervisor(s). 
Patients with abortions, who require specialised care, are admitted to the gynaecology ward 
while others are treated as outpatients. The patients with other gynaecological conditions, 
besides abortions, requiring in-patient care are also admitted to this ward. Although the 
gynaecological ward has 38 beds, it usually exceeds its capacity resulting in a high bed 
occupancy rate. In 1996, the bed occupancy rate was 92.5 percent while the length of stay 
was 6.3 days and the daily patient turnover rate was 54.0 percent (MCRH Annual Report, 
Zimbabwe 1996:16). 
This implies that the ward had to have extra beds. These beds can only be accommodated 
as "floor beds," giving rise to an environment that is not conducive to the provision of 
quality care. Forty-four percent of the average 3380 gynaecological patients admitted per 
year were patients with abortions. Patients from this ward who require surgical operations 
are usually attended to in one of the hospital's general theatres and not at the maternity unit 
theatres. 
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This approach is viewed as necessary to reduce the rate of sepsis among maternity patients. In 
the gynaecological ward, registered general nurses, state enrolled and student nurses, 
gynaecologists and junior doctors care for patients. This study was limited to MCRH as a 
single institution because of reasons given in section 1.2.3 in chapter one. 
3.4 POPULATION 
The universal population for this research was women admitted for abortion and severe pre-
eclampsia/eclampsia at the MCRH from 1 January 1995 to 31 December 1997. The total 
number of admissions was 5065. Ninety-seven (97.0) percent of these admissions was for 
abortion while 3.4 percent was for severe pre-eclampsia/eclampsia. There were 70 (12.4 
percent) maternal deaths among the 5065 admissions, 46 (65.7 percent) were due to abortion 
while 24 (34.3 percent) were maternal deaths associated with severe pre-eclampsia/eclampsia. 
The case fatality rates at the MCRH, for the period from 1995 to 1997, were approximately 9 
per 100 women for abortion and 7.5 per 100 women for severe pre-eclampsia/eclampsia. 
These percentages of maternal mortalities at the MCRH emphasise the need for conducting 
research into factors associated with these maternal mortalities. If fewer women could die 
from abortions and from severe pre-eclampsia/eclampsia as a result of this research, then this 
research would have made a worthwhile contribution to the science of nursing and midwifery 
as well as towards enhancing the quality of life of pregnant women in Zimbabwe. 
3.5 CRITERIA FOR ADMISSION TO THIS STUDY 
The following criteria were applied in selecting cases and controls for admission to the 
study: 
• Each woman had to be admitted to MCRH between 1995 and 1997 for abortion or 
severe pre-eclampsia/eclampsia and no other medical/obstetric diagnosis 
• Admission of the woman to MCRH had to be between 1 January 1995 and 31 
December 1997 
• The obstetric records reviewed were of non-surviving (cases) and surviving (controls) 
women admitted for abortion or severe pre-eclampsia/eclampsia. For each case, at least 
two controls were matched for diagnosis and year of admission. 
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Initial attempts were made to match cases and controls for place of residence, age, parity, 
marital status, educational level and occupational status. These matches proved to be 
impossible to implement in the data gathering phase. After consultation with the promoters 
from UNISA, as well as with the statistician from UNISA and another from the UZ, it was 
decided to match cases and controls only for diagnosis and year of admission. 
3.6 RESEARCH DESIGN 
Approaches to epidemiological studies utilise any one of the three distinctive paradigms 
that include descriptive, experimental and analytic designs (Valanis 1999:51 ). While 
these approaches may be viewed as different, they, are all concerned with the health of 
individuals or population groups. In supporting this view, Valanis (1999:55) identified 
three fundamental functions of epidemiological studies namely: 
• Providing required information about determinants of health in specific groups 
• Providing insights into the aetiology and natural history of diseases including their 
trends in specific countries/communities 
• Contributing to the assessment of health care specific to local situations 
Analysis of the three approaches indicates that they are relevant to promoting the health of 
individuals or communities. On examining the descriptive, experimental and analytic 
designs, a number of features contained within the literature were identified. A descriptive 
design is concerned with describing the existing distribution of variabr~s without regarding 
the cause or effect. According to Last (1988 :36), it does not measure effects of exposure. 
The experimental method is universally recognised as a scientifically powerful approach. 
However, it is limited in that it is often inaccessible because of ethical and logistic 
considerations when studying humans (Schlesselman 1982: 17). Analytic designs (cross-
sectional, cohort, case-control) are concerned with the classification of subjects according 
to exposure or non-exposure to specific diseases or risk factors. They are useful in 
measuring the effects of the risk factors or the health effects of specific exposure(s) (Last 
1988:6). The analytic approaches are, therefore, more suitable for this research because of 
their ability to measure health effects of abortions and severe pre-eclampsia/eclampsia of 
surviving and non-surviving patients that were studied. Differences existing between the 
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three types of analytic designs: cross-sectional, cohort and case-control influenced the 
investigator's choice of research method. The case-control method differs from cross-
sectional design in that the exposure(s) and outcome(s) are measured from two different 
points in time rather than concurrently as is done in the cross-sectional design. Implicitly, 
the case-control design is often retrospective in nature " ... it starts after the onset of the 
disease and looks back to the perceived causal factors" (Last 1988:20). The main 
difference between case-control and cohort designs is that in a case-control study, the 
subjects are defined according to their outcomes while in a cohort design they are 
classified according to their exposure status. 
In this study, thus, the cases were selected from non-surviving women and the controls 
from a comparable group of surviving women hospitalised at MCRH for abortion and 
severe pre-eclampsia/eclampsia from 1 January till 31 December 1997 (Valanis 1999:60). 
3.6.1 Choice of design 
The issues to be addressed by this research project appeared to be most appropriately 
accommodated by the retrospective analytic case-control design. This design uses a 
paradigm shift that proceeds from effect to cause (Schlesselman 1982:14). This study was 
designed to assess the quality of maternity care offered to non-surviving (cases) and 
surviving (controls) women. The decision to utilise a case-control design was also guided 
by Donabedian' s (1986: 100) principles of structure process and outcome. 
This study adopted an unmatched case-control design that allowed each patient to be 
selected on the basis of having had a high-risk pregnancy condition and either survived or 
died. This study design enabled these two groups, composed of abortions and severe pre-
eclampsia/eclampsia cases and controls, to be compared with respect to the proportions of 
having a characteristic of interest. That is, they had similar disease exposures. 
The design permitted the testing of the hypotheses and the exploration of specific factors 
(age, marital status, gravidity, education, occupation, residence, HB level and BP level). It 
also allowed comparison and assessment of maternity care offered to these two subgroups 
(abortion and severe pre-eclampsia/eclampsia) of patients. Case-control studies have been 
found to contribute to solutions of fundamental public health problems. They lay the 
groundwork for a programme of prevention and control (Mausner & Kramer 1974:1). 
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Schlesselman (1982: 18) summarised the advantages of the case-control method as being: 
• Relatively quick and inexpensive to undertake compared to other analytic designs 
• Useful for studying rare or uncommon conditions 
• Well suited for studying multiple aetiological factors for a given disease 
• Useful in yielding the odds ratios for the risk of a disease, which is usually a good 
approximation of the relative risk 
However, Breslow (1983:3) and Schlesselman (1982:18) identified the following 
limitations of a case-control design: 
• Usually inefficient if the exposure is rare 
• Limited to one outcome variable 
• Limited in that incidence rates or absolute risk estimates cannot be directly derived 
from it 
• Unable to establish the time sequence of events; in some situations the temporal 
relationship between exposure and disease may be difficult to determine 
• Particularly prone to bias compared with other study designs, especially biases 
resulting from selection of cases and controls, re-call, misclassification and survivor 
status 
The essence of epidemiological study designs is derived from the principle that they are 
useful in generating information essential for interventions specific to the identified health 
problems. As Valanis (1986:4) describes, such information can be used by health care-
providers for physical assessments, decision-making in public health and selecting goal 
focused in-service education training programmes. 
It is essential that the cases and controls be derived from the same population in order for 
the results of the case control to be valid. In this study, the cases and controls were 
selected in such a way that every control in the study developed the disease or outcome 
related to abortion or severe pre-eclampsia/eclampsia (Hennekens & Buring 1987 :6). 
From this point of view, appropriate selection of cases and controls, and the accuracy of 
the information pertaining to their exposure and outcome status were basic requirements in 
overriding many of the disadvantages of this design. Problems anticipated in utilising this 
retrospective case-control study design included that: 
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• Only the patients' records would be studied, not the actual care rendered to the 
patients 
• Only the available records' data could be studied, missing records' data could not 
be captured 
• Incomplete records could introduce confounding variables because care not 
recorded had to be assumed as care not rendered 
3.7 SAMPLE SIZE AND SAMPLING TECHCINQUE 
The sample was calculated according to the number of variables being tested and the 
statistical tests being used. Power analysis determined that a sample of 117 at least would 
be sufficient. The criterion and power were set at 0.05 level of significance and 95% 
confidence interval (CI). Sample size calculation was computed assuming a moderate size 
effect that is a 20 to 25 percent difference in rates between groups or a one-half standard 
deviation difference in means. These calculations were conducted with the assistance of 
the statistician from the Department of Statistics, University of South Africa ((UNISA), as 
well as a bio-statistician from the Faculty of Medicine, University of Zimbabwe, (UZ) 
Harare. 
3.7.1 Criteria for admission of subjects to study 
The case-control design was initiated by identifying non-surviving women (cases) and 
surviving women (controls) who were admitted with abortion or severe pre-
eclampsia/eclampsia to MCRH during 1995 to 1997. Characteristically, a retrospective 
case-control design is backward-looking directionality of what had already developed as 
outcomes of the processes of care (non-surviving and surviving women) (Abramson, 
1990: 17). Adopting this approach, the investigator drew the sample from hospital obstetric 
records of women who were admitted with abortion or severe pre-eclampsia/eclampsia. 
These high-risk pregnancy conditions accounted for more maternal deaths than other 
pregnancy risks. 
In order to confirm that the proportions of maternal deaths attributable to abortion and 
severe pre-eclampsia/eclampsia were higher than for any other obstetric risk condition, all 
maternal deaths (135) that occurred at MCRH during the study period were identified from 
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the death registers including the causes, year and date of admission to MRCH. These 
deaths were then categorised into subgroups according to their respective high-risk 
pregnancy conditions (abortion, severe pre-eclampsia/eclampsia, abruptio-placentae, 
obstructed labour, postpartum haemorrhage, puerperal sepsis) relevant to the study period. 
By means of this process, abortion ( 46 maternal deaths) and severe pre-
eclampsia/eclampsia (24 maternal deaths) were identified as the main two causes of 
maternal deaths during the research period. 
3.7.2 Defining and selecting cases 
In this study, a case was a woman who died as a result of abortion or severe pre-
eclampsia/eclampsia, but not from both causes. This woman was hospitalised at the MCRH 
either during 1995, 1996 or 1997. The case's name and hospital number were identified 
from the maternity, pathology and the gynaecological units' obstetric registers. The 
patients' names and hospital numbers were then used to retrieve the woman's obstetric 
record from the hospital medical records office. Available cases' records were then 
scrutinised to identify the direct and indirect causes of maternal deaths, categorised them to 
establish the leading causes, which were abortion and severe pre-eclampsia/eclampsia. 
Reviewing records of women who died followed from abortion and severe pre-
eclampsia/eclampsia to determine their suitability for inclusion into the case-control 
design. The following criteria for inclusion were used during the selection of the cases: 
• The maternal deaths could have occurred at MCRH during the study period, 1 January 
1995 to 31 December 1997 
• Abortion and severe pre-eclampsia/eclampsia were the only acceptable diagnoses. This 
also implied that if the post-mortem findings indicated a perforated uterus, the case was 
excluded because this study focused solely on cases who died from abortions or severe 
pre-eclampsia/eclampsia and controls matched to the cases as discussed in section 3.6. 
Twenty (20) abortion and 21 severe pre-eclampsia/eclampsia cases were selected for 
inclusion and the years and dates of their hospital admissions were noted to facilitate 
selecting controls. The following exclusion criteria were applied: 
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• A woman who was certified as dead on arrival at the MCRH. The point of departure 
for assessment of care was from the woman's admission and during her stay in 
hospital, thus specific to MCRH 
• A woman who died on arrival to the hospital or in the admission room. If the woman 
was already comatosed on admission, she was assumed to be beyond rescue even in the 
presence of expert caring 
• A woman without any records of care received. Assessment of care, in retrospect, was 
based on care that had been documented by those health care-providers who were in 
attendance, mostly midwives 
3. 7.2.1 Case histories. 
Twenty-six (56.5 percent) of the 46 abortion cases failed to satisfy the inclusion criteria 
and therefore were excluded from the study. Notes were made of each record examined, 
indicating why the case was excluded. Similarly the same procedure was applied for the 24 
cases of severe pre-eclampsia/eclampsia. Three cases, which failed to satisfy the criteria, 
were excluded from the study. Selected cases from the maternal deaths that were excluded 
from the case-control study, because of reasons mentioned in section 3. 7 .2, were presented 
as case histories (appendix 3.6). The underlying negative factors identified for these 
excluded cases were captured using the obstetric records audit forms (appendices 3.2 and 
3.3). The women's circumstances surrounding maternal death and the care they received 
are highlighted without further analysis and without further discussions in the noted 
appendix attached to this research report. 
3.7.3 Defining and selecting controls 
Controls were defined as surviving women who were hospitalised at the MCRH during the 
period of 1995 to 1997 with abortion or severe pre-eclampsia/eclampsia. To select controls 
for comparison with the cases, information regarding the cases' years and dates of the 
cases' hospital admission was used to identify similar information on controls. 
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The maternity unit and gynaecological ward patients' admission and discharge registers 
provided the information that the investigator used to access the obstetric records of the 
potential controls from the hospital medical records office. These records were examined 
for their suitability for inclusion into the study. The following were the inclusion criteria: 
• The controls were hospitalised at the MCRH with abortion or severe pre-eclampsia/ 
eclampsia during 1995, 1996 and 1997 
• That abortion or severe pre-eclampsia/eclampsia was the sole diagnosis 
All obstetric records of surviving women satisfying the above criteria formed the sampling 
frame from which the controls were selected. Using the systematic sampling technique that 
involved drawing every tenth record from the sampling frame, two controls were selected 
for each case (LoBiondo-Wood & Haber 1998:260). This meant only if the controls 
resembled the case in terms of specification for the inclusion criteria (specific high-risk 
pregnancy condition, year of death/admission). The total sub-sample for controls was 82, 
40 for abortion and 42 for severe pre-eclampsia/eclampsia cases respectively. The 
following criteria were applied to exclude potential controls from the study: 
• Woman with multiple diagnoses. Different treatments might have influenced the 
outcome (surviving woman) 
• Woman whose records of care were missing. Assessment of care, in retrospect, is based 
on care that was documented by health care-providers 
The total sample that included abortion and severe pre-eclampsia/eclampsia cases and 
controls was 123. Forty-one (33.3 percent) of the 123 were cases while 82 (66.7 percent) 
were controls. This means that for every case, two controls were selected. Twenty (48.8 
percent) of the 41 were abortion and 21 (51.2 percent) were severe pre-
eclampsia/eclampsia cases. In the control group, out of the 82, 40 (48.8 percent) were those 
who had abortions while 42 (51.2 percent) suffered severe pre-eclampsia/eclampsia. 
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3.8 RESEARCH INSTRUMENTS 
Three instruments were developed for the study. The first instrument (hospital obstetrics 
census form) collected data on background information to the study. The second and third 
instruments (obstetric records audit forms) were developed by the investigator and used to 
obtain data required from the sub-samples of abortion and pre-eclampsia/eclampsia cases 
and controls. Each instrument was relative to its purpose, conceptual basis and properties 
related to structural and process evaluations. Details of each instrument are presented in 
sections 3.8.1and3.8.2. 
3.8.1 Hospital obstetric census form 
This instrument was used to obtain information that reflected numerical data related to the 
maternity unit. The data included information on annual proportions of admissions, 
deliveries, live births and maternal deaths (appendix 3.1). The data was obtained from the 
1995, 1996 and 1997 MCRH registers containing such information. These registers were 
kept in the matron's office of the maternity department and the gynaecological ward. 
3.8.2 Obstetric records audit form 
The obstetric records audit forms (appendices 3.2 & 3.3) were developed to capture data 
from the sample (abortion and severe pre-eclampsia/eclampsia cases and controls). The 
audit examined the women's attributes that are specified under sections 3.8.2.l to 3.8.2.4. 
3. 8.2.1 Socio-demographic factors were: 
• Residence 
• Age 
• Marital status 
• Educational level 
• Occupation 
3.8.2.2 Physiological/actors were: 
• Hb level 
• BP level 
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• Temperature level 
3. 8.2.3 Obstetric/gynaecological factors were: 
• Gravidity 
• Gestational age 
• Type of abortion or severe pre-eclampsia/eclampsia. 
3.8.2.4 Health service factors 
Health service factors comprised of process interventions regarding abortion and severe 
pre-eclampsia/eclampsia cases and controls. 
Abortion criteria for measurement of the standard of care were developed based on abortion 
care advanced by Winker, Oliveras and Mcintosh (1995:1-4) of the USA. The variables of 
interest consisted of: 
• Family planning method 
• Antenatal care booking status (booked or unbooked) 
• Postabortion emergency care (summoning medical assistance, quarter to half hourly 
observations of BP, temperature, respiration and pulse) 
• Oxytocic drug treatment 
• Blood transfusion 
• Antibiotics 
• Analgesic drugs 
• Follow-up care (hourly to four hourly observations of BP, temperature, respiration and 
pulse) 
• Evacuation of the uterus 
• Evidence of medical reviews 
• Documentation or omission of care provided 
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Severe pre-eclampsia/eclampsia criteria for measurement of the standard of care 
consisted of the following variables: 
• Antenatal care booking status (booked or unbooked) 
• Emergency care (summoning medical assistance, quarter to half 
• Fluid intake and output recording 
• Anti-hypertensive/anti-convulsant drug treatment 
• Follow-up care (hourly to four hourly observations of BP, temperature, 
respiration and pulse) 
• Type of delivery (vaginal delivery or caesarean section) 
• Evidence of medical reviews 
• Documentation or omission of care provided 
The standard care for severe pre-eclampsia/eclampsia was adopted and adapted from the 
WHO Safe Motherhood Midwifery Education Eclampsia Module 96.5 (WHO 1996b) for 
management of patients with severe pre-eclampsia/eclampsia. 
3.8.3 Reliability 
Reliability, which is a measurement of consistency of the instrument, was achieved in 
several ways for this study. Firstly, the principal investigator (PI) explained the instrument 
to the research assistant (RA) before the pre-testing was conducted to eliminate inter-
individual variations. The RA chosen was a person with an advanced midwifery 
qualification and practice record. This meant that she was familiar with the midwifery 
practice in Zimbabwe. In addition, she was trained during pre-testing and before the main 
study was launched. 
The PI and the RA worked in the same office during the data collection process to allow 
"blind" assessment of information at frequent intervals to maintain consistency and 
specificity of data collected. Secondly, all the instruments were accompanied by 
instructions to be followed by the PI and the RA to ensure mutual understanding of its 
intended function. 
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The pre-test performed pnor to the mam investigation provided a means by which 
indistinctiveness, unclear formulation and ambiguity of the instruments were detected. It also 
allowed for amendments to be made to the data collection instruments. The interrator and 
intrarator reliability was established by means of adopting a number of steps during pre-
testing and the main investigation. Interrator reliability is concerned with the degree of 
accuracy achieved when two or more individuals use the same instrument (Woods & 
Catanzaro 1988:251). The PI and the RA retrieved data from the obstetric records 
independently using the same obstetric records audit form discussed in section 3.8 and 
included in appendices 3.2 and 3.3. 
The interrator reliability was measured using proportions of agreement from the results 
obtained by the PI and RA (Bowling 1997: 131 ). The calculation was based on a percentage 
agreement. The percentage agreement equals number of agreements over the number of 
possible agreements multiplied by 100. The PI and the RA scored the items and compared 
the results. The initial percentage of reliability was 65.6 percent. Elaborate discussions 
were held to reduce errors and refine the instrument. Ninety percent reliability of the 
research instruments was obtained with repeated interrator reliability assessments. The 
lowest acceptable level according to Bums and Grove (1997 :328) is 80 percent. The PI and 
the RA compared findings of the assessment after an independent review of every 10th 
obstetric record by monitoring interrator reliability during the main study. Intrarator 
reliability, unlike interrator reliability, involves one rator to perform reliability 
assessments (Talbot 1995:277). The PI and the RA made independent spot checks to 
review and compare the data retrieved for this purpose. 
3.8.4 Validity 
This study employed content validity in measuring the investigator-developed instruments. 
Content validity involves assessment of the instrument's ability to reflect the body of 
knowledge regarding the domain of study (Talbot 1995 :74). The initial stage involved the 
investigator developing the study objectives to guide the development of the instruments in 
order to achieve content validity. 
The second step of the instrumentation was to identify, list and organise the variables in a 
logical way for the development of the two data collection instruments (hospital census 
form, obstetric records audit form). Information was obtained from two sources namely 
Winkler, Oliveras and Mcintosh (1995:1-4); and the WHO (1996b.5). 
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This information helped in clarifying the wording and the language used to specify the 
standard of care for each of the high-risk pregnancy conditions selected for the study. 
The third step used to ensure validity involved face validity using information obtained 
through observation to judge the instrumentation for its application in a given situation 
(Talbot 1995: 181 ). The instruments were scrutinised by the PI before they were given to a 
panel of experts to review. The experts included an experienced midwifery lecturer, two 
statisticians, two research consultants who were chosen based on their experience, 
knowledge of maternity care and the research process. Modifications were made following 
the recommendations from the first review. The format was then submitted to the experts 
for final review and there was more than 80 percent agreement on relevancy of the items 
(Talbot 1995 :282). 
3.8.5 Pre-testing 
The pre-tests were conducted in two stages during May 1997. The initial stage included: 
• Familiarisation of the context of the study related to MCRH staff, where and how to 
find obstetric records required and the filing system of such records 
• Checking sources of information for the hospital census and the inventory of the 
hospital's human resources 
• Initial training of the RA by means of reviewing the data collection instruments 
together (Pl and RA) clarifying content issues to ensure mutual understanding of the 
objectivity of the instruments 
• Systematising the data collection plan 
3.8.5.1 Initial pre-testing stage 
The PI and RA ensured that all the hospital staff who assisted during the data collection 
phase were met and orientated as to the importance of this research. All the hospital 
departments that were likely to use or keep the required obstetric records were identified to 
facilitate accessing of these records, especially the medical records office personnel. 
Assurances were given that these records would not be taken out of the institution. 
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The PI and RA, together reviewed the data collection instruments to ensure that their 
utilisation would be feasible during the actual data gathering stages in the real situation. 
3.8.5.2 Outcome of the initial pre-testing stage 
The three instruments were revised and modifications were made to their contents. These 
were then given to the panel of experts to review as described in the section 3.8.4. 
3. 8. 5.3 Second pre-testing stage 
The objectives of this stage were to reorient and further train the RA concerning the use of 
the revised data collection instruments to ensure mutual understanding and develop a 
system of selecting the cases and controls that would reduce bias. Pre-testing the obstetric 
records audit form also assisted in identifying flaws still present following the review by 
the panel of experts. The hospital census and inventory of hospital human resources forms 
were also reviewed and discussed with the RA and the panel of experts as specified in 
section 3.8.3. 
The process of pre-testing included identifying maternal deaths due to abortion and severe 
pre-eclampsia/eclampsia from the labour ward delivery register and obtaining the hospital 
numbers. Using this information, the PI and the RA were able to access the obstetric 
records of the patients who died at the MCRH from the two conditions during 1994. These 
records were then used in the pre-testing to ensure that the RA understood the selection 
criteria of cases and controls. Cases were chosen on the basis of having been hospitalised 
with high-risk pregnancy conditions of abortions or severe pre-eclampsia/eclampsia during 
1995, 1996 and 1997. Two controls for each case were selected depending on whether they 
had been admitted with abortions or severe pre-eclampsia/eclampsia during the same time 
period as the cases. 
3.8.5.4 Outcome of the second pre-testing stage 
The PI and RA, then being aware of the time required to trace records consequently 
scheduled adequate time for data collection for the main study. At this stage, the problem 
of missing records later encountered during the data collection stage for the main study 
was not discovered. The obstetric records of all the 15 cases who died in 1994 were easily 
obtainable. 
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3.9 ETHICAL CONSIDERATION 
The collection of information about maternity care can serve to highlight issues for clinical 
practice and quality care improvement. However, it raises ethical considerations 
concerning permission to conduct research from relevant ethics committees, informed 
consent and anonymity details. 
3.9.1 Permission 
Permission, to conduct this research, was requested from, and approved by, the Medical 
Research Council of Zimbabwe (MRCZ) and MCRH authorities (appendix 3.4). 
3.9.2 Informed consent 
Nursing/midwifery investigators have a responsibility for protecting human rights and 
ensuring that human participants in research are not harmed in any way (Bowling 
1997: 140). In this retrospective review of records, informed consent was, however, not 
obtained from either the survivors (controls), or from the non-survivors' (cases) relatives. 
The study inflicted no harm on the subjects or their relatives as no names and no patient 
numbers were disclosed at any stage. However, the midwifery knowledge advanced by the 
findings of this study could in tum be used by health care-providers to improve the quality 
of care provided to childbearing women and their families. 
3.9.3 Anonymity and confidentiality 
Ethical considerations are extremely important and evidence that the study includes 
safeguards to ensure confidentiality was considered. A coding system was used to ensure 
anonymity of patients and the data collected were used strictly for the purpose it was 
collected for. No specific person was mentioned in the discussion of the findings. 
3.10 DATA COLLECTION PROCEDURE 
Data collection was carried out in three phases addressing structure and process evalu~on 
by means of the instruments developed to obtain the intended data. / 
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3.10.1 Hospital obstetric census 
Information on the obstetric census variables specified in section 3. 8 .1 was retrieved from 
respective maternity unit and gynaecological wards' registers for the period 1995, 1996 and 
1997. These registers were reviewed page-by-page and line-by-line to avoid missing out 
relevant data. The data pertaining to admissions, deliveries, live births and maternal deaths 
was retrieved and entered on the obstetric census form. The data served as background 
information to this study and was presented in tables in chapter one. 
3.10.2 Obstetric records audit 
The obstetric records audit involved cases and controls that satisfied the criteria for 
inclusion in this study. The cases' and the controls' hospital numbers were identified from 
the admission and death registers. The PI and the RA, using this information, were able to 
retrieve the cases' and controls' obstetric records from the hospital medical records office 
not accessible to anyone. These records were subjected to thorough scrutiny in a separate 
office not accessible anyone except the PI and RA. The PI and RA used this office 
throughout the data collection process. The PI and the RA were able to consult with each 
other frequently to maintain consistency of data entries on the obstetric records audit form. 
The inclusion and exclusion criteria were applied before information was entered on the 
obstetric records audit forms. Each case was given a code number, which it shared with its 
selected two controls to avoid using the same controls twice for another case (for example 
case= 1, controls= la and lb). These codes served to ensure anonymity throughout the 
research process. Later, the records were examined in great depth to obtain data for process 
evaluation of abortion and severe pre-eclampsia/eclampsia care. 
3.11 DATA MANAGEMENT 
Preparation of data for analysis was commenced before the processes of analyses were 
launched. The initial phase involved data cleaning, a procedure achieved by the PI and the 
RA through spot checks and review of data during the collection process and the coding 
stages (Polit & Bungler 1995 :487). The PI then entered the data into the Epi Info, Version 
6 Program, against the number assigned to each case and control. 
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The Epi Info, Version 6 Program, consists of a series of microcomputer programs that are 
suited for estimation of odds ratios and the effects of included independent variables 
(Breslow 1983 :36). The independent variables: residence, marital status, education, 
occupation, gravidity, were categorical, while age, temperature, Hb level, and BP level 
were continuous independent variables (Kirkwood 1988:3). The computer printout of the 
frequency counts in terms of every variable, and detecting any unidentified code values 
used by the PI, assisted in achieving consistency and accuracy of data. 
Verification of data with the original information source formed an important part of data 
cleaning and of reducing errors. This meant screening data for any mistakes with the totals 
of every section of the audit form. This procedure was repeated several times until there 
were no identifiable mistakes. 
3.12 DATA ANALYSIS PLAN 
In this case-control study, data for analysis were drawn from a sample consisting of 123 
abortion and severe pre-eclampsia/eclampsia cases and controls. The data was organised 
for analysis under abortion (section 3.12.1) and severe pre-eclampsia/eclampsia (section 
3.12.2) cases and controls. 
3.12.1 Abortion 
Socio-demographic factors included variables were: 
• Residence 
• Age 
• Marital status 
• Educational level 
• Occupation . 
The physiological factors were: 
• Hb 
• BP 
• Temperature 
The variables considered under the obstetric/gynaecological factors were: 
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• Gravidity 
• Gestational (first trimester or second trimester period) 
• Types of abortion (septic, non-septic, unclassified) 
Health service factors included the following variables: 
• Preabortion care (family planning method and antenatal booking status) 
• Postabortion care interventions included the following: 
-Emergency care: Summoning medical assistance, quarter to half hourly 
observations of BP, temperature, respiration and pulse 
-Oxytocic drug treatment 
-Blood transfusion given 
-Antibiotic drug treatment 
-Analgesic drugs 
-Evacuation of the uterus 
-Follow up care: Hourly to four hourly observations of BP, temperature, 
respiration and pulse done 
-Daily medical reviews done 
-Documentation of care 
3.12.2 Severe pre-eclampsia/eclampsia 
Socio-demographic factors included variables of: 
• Residence 
• Age 
• Marital status 
• Education 
• Occupation status 
The physiological factors were: 
• Hb 
• Highest SBP 
• Highest DBP 
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The variables considered under the obstetric/gynaecological factors were: 
• Gravidity 
• Gestational (term or preterm) period 
The health service factors included the following variables: 
• Pre-severe pre-eclampsia/eclampsia health service care data was derived from 
antenatal booking status of cases and controls 
• Post severe pre-eclampsia/eclampsia health care interventions included: 
-Emergency care: Summoning medical assistance, quarter to half hourly -
observations of BP, temperature, respiration and pulse done 
-Anti-hypertensive/anti-convulsant drug treatment 
-Fluid intake and output recording 
-Follow up care: Hourly to four hourly observations of BP, temperature, 
respiration and pulse done 
-Type of delivery: Vaginal delivery or caesarean section 
-Daily medical reviews 
-Documentation of care 
3.12.3 Statistical analysis 
Maternal mortality ratios were calculated for 1995, 1996 and 1997 respectively. They were 
estimated using the number of direct maternal deaths during a given year per 100 000 live 
births during the same year (WHO 1999:9). These ratios represented the risk of women dying 
from a given pregnancy condition. The case fatality rates for women admitted for abortion 
and severe pre-eclampsia/eclampsia was also estimated. The rate, expressed per 100 women, 
used the number of maternal deaths due to abortion over the three-year period divided by the 
number of women admitted for abortion during the same period (Last 1995:24). A similar 
calculation method was applied to obtain the case fatality rate for the severe pre-
eclampsia/eclampsia group. 
Odds ratio (OR) and 95 percent confidence interval (95%CI) were estimated according to the 
Mantel-Haenszel Chi-square test or Fischer's exact test (Kahn & Sempos 1989:155; 
Schlesselman 1982: 183 ). A separate analysis was performed using stepwise logistic 
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regression to take into account the effect of confounders of residence, age, marital status, and 
occupation status. The OR was used to measure the impact of a possible risk factor. Possible 
categories for OR were greater than one or less than one (Kahn & Sempos 1989:56). When 
the value of OR was greater than one, there was a significant increased risk between maternal 
mortality due to abortion or severe pre-eclampsia/eclampsia and the factor. On the other hand, 
when the OR was less than one the risk was reduced. This implied that there was no 
association between maternal death due to abortion or severe pre-eclampsia/eclampsia and the 
measured particular factor (Khan & Sempos 1989:56). Only selected variables from socio-
demographic, physiological, obstetric/gynaecological and health service factors of both cases 
and controls were considered for analysis. 
The strategies for data analysis were organised as follows: 
• Univariate descriptive statistics to analyse data from socio-demographic, physiological, 
obstetrical/gynaecological and health service factors (Jacobsen 1997:30) 
• Single table analysis by means of a combination of 95% CI for OR. The 95% CI and 
OR were calculated according to the Mantel-Haenszel Chi-square test or Fischer's 
exact test to determine significant variables and their association with risk of maternal 
deaths due to abortion and severe pre-eclampsia/eclampsia 
• Two-tailed tests for normal distribution for differences between proportions of cases 
and controls were used to allow comparative analysis to be reviewed, analysed and 
answered (Polit & Hungler 1995 :408) 
• Stepwise logistical regression tests were used to test for further significance of 
variables and to determine whether the association of factors with maternal deaths still 
held after controlling for confounding variables (urban and rural residence, age, marital 
status, education, occupation status, gravidity) (Munro 1997:292) 
The data analysis was done by using specific statistical tests as summarised in table 3 .1 
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Table 3.1 Summary of statistical tests used in data analysis 
RESEARCH HYPOTHESES STATISTICS 
Hypothesis one: There is a difference in factors associated Mantel-Haenszel Chi-
with maternal mortality due to abortion between non- square test or Fischer's 
surviving (cases) and surviving (controls) women exact test. 
hospitalised at the MCRH during 1995, 1996 and 1997. 
Two-tailed test normal 
distribution for differences 
between proportions. 
Hypothesis two: There is a difference in factors associated Mantel-Haenszel Chi-
with maternal mortality due to severe pre- square test or Fischer's 
eclampsia/eclampsia between non-surviving (cases) and exact test. 
surviving (controls) women hospitalised at .the MCRH 
during 1995, 1996 and 1997. 
Two-tailed test for normal 
distribution for differences 
between proportions 
Hypothesis three: There is a difference in standard of Mantel-Haenszel Chi-
maternity care received by non-surviving (cases) and square test or Fischer's 
surviving (controls) women hospitalised for abortion at exact test. 
MCRH during 1995, 1996 and 1997. 
Two-tailed test for normal 
distribution for differences 
between proportions 
89 
Hypothesis four: There is a difference in the standard of Mantel-Haenszel Chi-
maternity care received by non-surviving (cases) and square test or Fischer's 
surviving (controls) women hospitalised for severe pre- exact test. 
eclampsia/eclampsia at MCRH during 1995, 1996 and 
1997. 
Hypothesis five: The association of health service factors 
Two-tailed test for normal 
distribution for differences 
between proportions 
(emergency care, oxytocic drug treatment, blood Stepwise logistic 
transfusion, evacuation of the uterus and follow-up care) regression 
with maternal mortality due to abortion to non-surviving 
(cases) and surviving (controls) women hospitalised at the 
MCRH during 1995, 1996 and 1997 will hold after 
adjusting for confounding variables (residence, age, marital 
status, occupation status, gravidity). 
Hypothesis six: The association of selected aspects of 
health service factors (emergency care, anti- Stepwise logistic 
hypertensive/anti-convulsant drug treatment, fluid intake regression 
and output recording, follow-up care and documentation of 
care) with maternal mortality due to severe pre-
eclampsia/eclampsia to non-surviving (cases) and surviving 
(controls) women hospitalised at MCRH will hold after 
adjusting for confounding variables (residence, age, marital 
status, occupation status, gravidity). 
The report on statistical analyses of data from abortion and severe pre-eclampsia/eclampsia 
subgroup variables are presented in two subsections 4.2 and 4.3 respectively of chapter 
four. Each section begins with demographic data and data describing physiological, 
obstetric/gynaecological and health service variables. This is followed by statistical 
analyses expressed in OR, 95% CI and p-values for significance. 
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Comparative analyses related to differences between proportions of cases and controls and 
the research questions and hypotheses conclude the analysis. This is the order of 
presentation in chapter four. 
3.13 SUMMARY OF CHAPTER THREE 
This chapter focused on the methodology used to obtain data for this study. The aim and 
the setting of the study, the research design, population, the sampling technique and sample 
size were explained. Details of the research instruments, ethical considerations, pre-testing, 
data collection, management and analysis plan were provided. 
The conceptual framework, guiding this study was extended to the variables of interest and 
measurement plan. Finally, details of the statistical analysis relevant to each hypothesis for 
this study were provided. The analysis of the data will be presented in chapter four and 
discussed in chapter five. 
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CHAPTER FOUR 
RESULTS 
4.1 INTRODUCTION 
This chapter presents the results of the analysis of data obtained from the study in four 
sections (sections 4.2, 4.3, 4.4, 4.5). Sections 4.2 (abortion cases and controls) and 4.3 
(severe pre-eclampsia/eclampsia cases and controls) are concerned with results of the 
univariate analysis and a combination of 95% CI for odds ratio (OR) Mantel-Haenszel Chi-
square test or Fisher's exact test for testing the significance of the findings. In the statistical 
calculation for the Mantel-Haenszel Chi-square test or Fisher's exact test for p-values, OR, 
and 95% CI for both cases and controls, exposed or non exposed relevant variables were 
used as explained in section 3 .12 in chapter three. 
Each of the two sections begins with the results from the descriptive data analyses of the 
. 
socio-demographic data and data describing the physiological, obstetric/gynaecological 
and health service factors. The two sections proceeds with results of the analyses that led to 
the calculation of the ORs, which were estimates of the contribution of socio-demographic 
data and measures describing the physiological, obstetric/gynaecological and health service 
variables as risk factors for maternal mortality. By means of the analyses, abortion and 
severe pre-eclampsia/eclampsia cases and controls were compared to identify which 
variables increased or decreased the risks of dying from abortion or severe pre-
eclampsia/ eclampsia. 
The last two sections ( 4.4 and 4.5) provide comparisons between abortion and severe pre-
eclampsia/eclampsia cases and controls from the analysis of the two-tailed tests for normal 
distributions to determine differences between two proportions of cases and controls. 
Stepwise logistic regression test was used to determine if the association would still hold 
after adjusting for confounding variables (age, marital status, education, occupation status 
and gravidity). 
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The statistical analyses as they relate to the four research questions and six hypotheses are 
also described in sections 4.4 and 4.5. Analyses to test the research questions and hypotheses 
proceeded in two phases. In phase one the research questions and the hypotheses relevant to 
physiological and selected aspects of standards of maternity care were analysed to determine 
if there was a significant difference in the proportions between cases and controls. In phase 
two the physiological and the selected aspects of standard of maternity care variables with a 
significant association with maternal mortality were analysed using a stepwise logistic 
regression test to further explain the findings. 
The total sample that included abortion and severe pre-eclampsia/eclampsia cases and 
controls was 123. Of the total sample, 60 (48.8 percent) were abortion cases and controls 
while the remaining 63 (51.2 percent) were pre-eclampsia/eclampsia cases and controls. 
Twenty (33.3 percent) of the 60 abortion patients were cases and 40 (66.7 percent) were 
controls. Twenty-one (33.3 percent) of the severe pre-eclampsia/eclampsia patients were 
cases and 42 (66.7 percent) were controls. 
With regards to the findings pertaining to some variables for the abortion group, namely, 
emergency care (quarter to half hourly observation of blood pressure, temperature, 
respiration and pulse) and blood transfusion, and for the severe pre-eclampsia/eclampsia 
group, variables such as diastolic blood pressure (DBP), fluid intake and output recording, 
follow-up care (hourly to four hourly observation of blood pressure, temperature, 
respiration and pulse) and documentation of care, the results appear to be contradictory to 
expectations. These variables remained significant after the stepwise logistic regression. 
The reason for this could be that midwives ensure that records of dying patients are 
complete in expectation of the Maternal Mortality Review Committee's (MMRC) 
anticipated investigations. Furthermore, worldwide midwifery/nursing records are 
questioned as providing true reflections of the care that was rendered to patients (Hale et al 
1997:213). 
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4.2 ABORTION: CASES AND CONTROLS 
In the following section light is shed on descriptive data and statistical analysis of the data 
from the factors associated with the risks of postabortion maternal deaths. 
4.2.1 Socio-demographic factors: descriptive data 
Table 4.1 provides the distribution of socio-demographic factors relevant to 20 abortion cases 
and 40 controls. In both cases and controls, the majority, (90.0 and 82.5 percent respectively) 
were from the urban setting. The mean age of the cases was 30. l years, mode 23 years and 
range from 15 to 49 years (SD = 8.454). Out of the 20 cases, 10 (50.0 percent) were aged 
between 30-39 years. The mean age for the controls was 25.6 years while the mode was 21 
years and range was 15 to 41 years (SD= 6.400). Six (30.0 percent) of the 20 cases were in 
the age group 20 to 29 years compared to 28 (70.0 percent) of the 40 controls. 
There were high proportions of both cases (60.0 percent) and controls (55.0 percent) that were 
single, divorced, widowed or separated. Educational background was not recorded in 95.0 
percent of cases and 87.5 percent of controls. The majority of both cases (95.0 percent) and 
controls (100.0 percent) were not in formal employment. The employment status in the cases 
was almost similar to that of the controls as demonstrated in table 4.1. 
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Table 4.1: Socio-demographic factors of abortion cases and controls at Mpilo Central 
Referral Hospital 1995-1997 (n = 60) 
Socio-demographic factor Cases Controls 
n =20 n=40 
Number Percent Number Percent 
Residence 
Urban 18 (90.0) 33 (82.5) 
Rural 2 (10.0) 6 (15.0) 
Not stated - - 1 (2.5) 
Age 
15-19 2 (10.0) 2 (5.0) 
20-29 6 (30.0) 28 (70.0) 
30-39 10 (50.0) 9 (22.5) 
40-49 2 (10.0) 1 (2.5) 
Mean (in years) 30.1 25.6 
Median (in years) 30 24 
Range (in years) 16-49 15-41 
Marital status 
Other (Single, divorced, separated or 12 (60.0) 22 (55.0) 
widowed) 
Married 8 (40.0) 18 (45.0) 
Education 
~ 7 years of education - - 3 (7.5) 
> 7 years of education 1 (5.0) 2 (5.0) 
Not stated 19 (95.0) 35 (87.5) 
Occupation 
Employed 1 (5.0) - -
Unemployed 19 (95.0) 40 (100.0) 
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4.2.2 Physiological factors: descriptive data 
Table 4.2 describes the sample according to the analysis of data on Hb, BP and 
temperature. The Hb level was expressed in g/dl, the BP level in mm Hg while the 
temperature was recorded in degrees Celsius (°C). In this study, the normal levels of Hb 
were defined as >11 g/dl and temperature as ranging between 36 and 37.5 °C. A systolic 
blood pressure (SBP) of 120 and a DBP of 60 mm Hg were considered to be average levels 
for the abortion subgroup (cases and controls) in this study. These levels were accepted as 
normal based on data portrayed in the literature reviewed and on the levels accepted as 
normal in the daily obstetric/gynaecological practice at MCRH. 
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Table 4.2: Selected physiological factors for abortion cases and controls at Mpilo 
Central Referral Hospital 1995-1997 (n = 60) 
Cases Controls 
Physiological factor 
n =20 n =40 
Number Percent Number Percent 
Hb in g/dl 
~7 8 (40.0) 13 (32.5) 
>7-9 1 (5.0) 1 (2.5) 
>9-11 2 (10.0) 5 (12.5) 
> 11 5 (25.0) 16 (40.0) 
Missing data 4 (20.0) 5 (12.5) 
Mean 8.8 9.7 
Mode 7 12 
SBP in mm Hg 
100-119 9 (45.0) 23 (57.5) 
120-139 7 (35.0) 12 (30.0) 
;::.:140 3 (15.0) 5 (12.5) 
Missing data 1 (5.0) - -
Mean 130 130 
Median 133 124 
DBP in mm Hg 
<60 2 (10.0) - -
60-74 16 (80.0) 10 (25.0) 
75- 84 - - 18 (45.0) 
;::.: 85 - - 12 (30.0) 
Missing data 2 (10.0) - -
Mean 65 171 
Median 70 70 
Temperature in °C 
<37.5 1 (5.0) 18 (45.0) 
37.5 - 37.9 5 (25.0) - -
38-38.9 1 (5.0) 3 (7.5) 
>39 12 (60.0) 19 (47.5) 
Missing data 1 (5.0) - -
Mean 41.5 38.0 
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Haemoglobin level 
Table 4.2 illustrates the Hb levels according to the severity of anaemia. Eight ( 40.0 
percent) cases' compared to 11 (32.5 percent) of controls' Hb levels were recorded as 7 
g/dl or less. Four (20.0 percent) of cases and 5 (12.5 percent) of controls' had no Hb levels 
recorded. The mean Hb for the cases was 8.8 g/dl and the mode was 7 g/dl. Of the 40 
controls, the mean was 9.7 g/dl while the mode was 12.0 g/dl. Eleven (55.0 percent) of the 
20 cases had Hb of ::;11 g/dl compared to 19 (47.5 percent) of the 40 controls. The HB 
level ranged from 4 to 15 g/dl for the cases while 3 to 15 g/dl was applicable to the 
controls. 
The Hb readings alone did not portray significant differences between that of the cases and 
the survivors, except that the mode for the cases was 7 g/dl while it was 12 g/dl for the 
controls. Thus it seemed to be possible that more cases might have encountered critical 
problems because of blood loss than the controls as discussed in section 5.5.2. 
Blood pressure level 
When the BP was analysed, the mean SBP was 130 mm Hg for both cases and controls. 
The median was 133 mm Hg for the cases while it was 124 mmHg for the controls. Three 
(15.0 percent) of the 20 cases had SBP 2::140 mm Hg and one's (5.0 percent) blood 
pressure had not been recorded. Out of the 40 controls, five (12.5 percent) had SBP of 
2::140 mm Hg. 
Two cases (10.0 percent) had DBP of <60 mm Hg compared to none of the controls. The 
majority (80.0 percent) of the cases had a DBP ranging from 60 to 74 mm Hg while the 
range for the largest proportion (45.0 percent) of controls was between 75 to 84 mm Hg. 
The DBPs recorded for both cases and controls fell within the acceptable normal ranges, 
except for the two cases with DBPs below 60 mmHg. 
Temperature 
When thermal levels were analysed, twelve (60 percent) of the 20 cases had temperature 
levels of 39 °C and above compared to 19 (47.5 percent) of the 40 controls. The range 
distributions for cases were between 36 to 41°C and 36 to 40 °C for the controls. The mean 
temperature of the cases was 41.5 °C while 38 °C was noted for the controls. 
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As the elevated temperatures of the cases were higher than those of the controls, it can be 
deduced that sepsis might have progressed further in the cases than in the controls. 
4.2.3 Obstetric/gynaecological factors: descriptive data 
Table 4.3 describes the gravidity, gestational period and whether the abortion was septic, non 
septic or unclassified. The majority ( 40.0 percent) of the cases was gravid four and above 
compared to 20.0 percent of the controls. The majority of abortions in both cases (70.0 
percent) and controls (75.0 percent) occurred in the first trimester. Nine (45.0 percent) out of 
20 cases developed sepsis compared to 20 (50.0 percent) of the controls. This proved to be 
another unexpected finding implying that fewer cases than controls had sepsis. The risk of 
abortion appeared to increase with the increased period of gestation because, slightly more 
cases (30.0 percent) aborted in the second trimester compared to 25 percent of the controls. 
Table 4.3: Selected obstetric/gynaecological factors of abortion cases and controls at 
Mpilo Central Referral Hospital 1995-1997 (n = 60) 
Obstetric/gynaecological Cases Controls 
Factor n =20 n=40 
Number Percent Number Percent 
Gravidity 
1 7 (35.0) 12 (30.0) 
2 2 (10.0) 11 (27.5) 
3 3 (15.0) 9 (22.5) 
~4 8 (40.0) 8 (20.0) 
Mode 1 1 
Gestational period 
First trimester 14 (70.0) 30 (75.0) 
Second trimester 6 (30.0) 10 (25.0) 
Types of abortion 
Septic 9 (45.0) 20 (50.0) 
Non-septic 8 (40.0) 10 (25.0) 
Unclassified 3 (15.0) 10 (25.0) 
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4.2.4 Health service factors: descriptive data 
For the selected interventions that were recorded as care received by the women, various 
descriptive words were used. They were for instance "given or not given," "administered 
or not administered," "done or not done," "recorded or not recorded," "complete or 
incomplete". The positive terms represented caring interventions implemented while the 
negative descriptive words depicted omissions of caring interventions. Some of the 
variables were categorised under specific terms for rating and summation for analysis. 
The results of the analysis are presented in tables 4.4a and 4.4b. Variables of family 
planning methods and antenatal care booking status of women were considered as 
preabortion care. Table 4.4a shows that 18 (90. 0 percent) out of 20 cases were not on any 
form of family planning method compared to 33 (82.5 percent) in the control group. In 
both cases and controls, 95.0 percent had not booked for antenatal care, which might be 
indicative of their intentions to procure abortions. 
Table 4.4a: Selected interventions of preabortion care for cases and controls at Mpilo 
Central Referral Hospital 1995-1997 {n= 60) 
Factors Cases Controls 
n=20 n=40 
Number Percent Number Percent 
Family planning method 
Not used 18 (90.0) 33 (82.5) 
Used 2 (10.0) 7 (17.5) 
Antenatal care booking status 
Unbooked 19 (95.0) 38 (95.0) 
Booked 1 (5.0) 2 (5.0) 
The selected postabortion care interventions included emergency care (summoning 
medical assistance, quarter to half hourly monitoring of BP, temperature, respiration, 
pulse), oxytocic drug treatment, antibiotics and analgesia administration. Other aspects of 
postabortion care were blood transfusion, evacuation of the uterus and follow-up care 
(hourly to four hourly monitoring of BP, temperature, respiration, pulse) and 
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documentation of care provided. The variable, medical review, was excluded from the 
analysis because every woman was assessed daily by doctors during her hospital stay 
implying that both cases and controls were reviewed daily by doctors. 
Table 4.4b describes selected postabortion care interventions. The majority of both cases 
(65.0 percent) and controls (90.0 percent) were not provided with emergency postabortion 
care. Eleven (55 percent) of the 20 cases were given blood transfusions compared to 11 
(27.5 percent) of the 40 controls. Sixty percent of the 20 cases had an evacuation of the 
uterus performed for retained products of conception, compared to 37 (92.5) of the 40 
controls. Ninety percent of the cases were given antibiotics compared to 34 (85.0 percent) 
of the 40 controls. 
The majority of cases (70.0 percent) and controls (85.0 percent) were not given any form 
of analgesia to relieve pain that was associated with abortion or its complications. When 
the documentation of care was analysed for completeness, 80.0 percent of the cases' 
records were incomplete compared to 95.5 percent of records belonging to the controls as 
shown in table 4.4b. 
The only differences in treatments offered to cases and controls lay in the administration of 
oxytocic drugs for control of haemorrhage and evacuation of the uterus for retained 
products of conception. Sixty percent of the cases compared to 90.0 percent of the controls 
were given oxytocic drugs while for evacuation 60.0 percent were cases and 95.5 percent 
were controls. Thus, it could be argued that such oxytocic drugs and evacuations might 
enhance women's chances of survival but this assumption would need to be subjected to 
further research. 
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Table 4.4b: Selected implemented interventions for postabortion care for cases and 
controls at Mpilo Central Referral Hospital 1995-1997 (n = 60) 
Factors Cases Controls 
n =20 n= 40 
Number Percent Number Percent 
Emergency postabortion care 
Not given 13 (65.0) 36 (90.0) 
Given 7 (35.0) 4 (10.0) 
Oxytocic drug treatment 
Not given 8 (40.0) 4 (10.0) 
Given 12 (60.0) 36 (90.0) 
Blood transfusion 
Not given 9 (45.0) 29 (72.5) 
Given 11 (55.0) 11 (27.5) 
Antibiotic drug treatment 
Not given 2 (10.0) 6 (15.0) 
Given 18 (90.0) 34 (85.0) 
Analgesia 
Not given 14 (70.0) 34 (85.0) 
Given 6 (30.0) 6 (15.0) 
Evacuation of the uterus 
Not done 8 (40.0) 3 (7.5) 
Done 12 (60.0) 37 (92.5) 
Follow-up care 
Not given 16 (80.0) 38 (95.0) 
Given 4 (20.0) 2 (5.0) 
Documentation of care 
Not complete 16 (80.0) 37 (92.5) 
Complete 4 (20.0) 3 (7.5) 
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4.2.5 Factors associated with the risk of maternal mortality due to abortion by 
odds ratio, 95°/o confidence interval and p-value 
The independent variables for the abortion sample in this research were, the number of 
different factors associated with maternal mortality due to abortion, and were classified under 
socio-demographic, physiological, obstetric/gynaecological and health service factors, which 
were dichotomised for analysis using the Mantel-Haenszel Chi-square test or the Fischer's 
exact test for the OR. Tables 4.5, 4.6, 4.7, 4.8a and 4.8b describe the distribution of the 
independent variables, OR, 95% CI and p-values and the magnitude of the risk of maternal 
mortality risk. The proportions reflected in the tables 4.5, 4.6, 4.7, 4.8a and 4.8b define the 
cases and controls that were available to provide data for statistical analysis. The exposure 
variables were >30 years and unmarried status. 
4.2.5.1 Socio-demographic factors 
The results of the analysis from selected socio-demographic factors are shown in table 4.5. 
Residence 
In terms of residence, there were no statistically significant differences in maternal 
mortality risk due to abortion between women who were from the urban and those from the 
rural settings (p-value = 0.571, OR= 1.64, 95% CI= 0.25-13.37). There was almost an 
equal distribution among cases (90.0 percent) and controls (84.6 percent) for urban 
settings. (There were only two rural abortion cases and these negatively affected the 
statistical analysis. A minimum of five responses is required to satisfy the conditions for 
the analysis). 
Age 
The mean age of 30 years applied to the results describing women who were above or 
below this age. The women's age of >30 years was statistically significant (p-value = 
0.009, OR = 4.50, 95% CI = 1.24-16.56) as a risk for maternal mortality. There were 
considerably more cases (60.0 percent) than controls (25.0 percent) whose ages were above 
the mean. As shown in table 4.1, in this study, the proportions of abortions were greatest 
among, 30 to 39 years age group for the cases and 20 to 29 years for the controls. It would 
seem that age was a greater risk factor for maternal mortalities among older women than 
among young adults. 
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Table 4.5 Distribution of abortion cases and controls by residence, age, marital status, 
education and occupational status for Mpilo Central Referral Hospital 1995-1997. 
OR and 95% CI (n = 60) 
Factor Cases 
n =20 
Number Percent 
Residence 
Urban 18 (90.0) 
Rural 2 (10.0) 
Age< or >mean 30 years) 
> 30 12 (60.0) 
< 30 8 (40.0) 
Marital status 
Other* 8 (40.0) 
Married 12 (60.0) 
Occupation 
Employed I (5.0) 
Unemployed 19 (95.0) 
*Single, divorced, separated or widowed 
*Statistically significant at 95% CI 
Marital status 
Controls 
n =40 
Number Percent OR 95%CI P-value 
33 (84.6) 
6 (15.4) 1.64 0.25-37 0.571 
10 (25.0) 
30 (75.0) 4.50 1.24-16.56 0.009* 
18 (45.0) 
22 (55.0) 1.23 0.36-4.20 0.715 
- -
40 (100.0) 0.333 
The risk of maternal mortality according to the marital status was analysed. There was no 
evidence to suggest that marital status was considered a risk among abortion women (p-value 
= 0.715, OR= 1.23, 95% CI = 0.36-4.20). The number of cases and controls was almost 
evenly distributed among women who were married and those who fell in other categories as 
shown in table 4.5. Occupation and education were not weighted to determine the risk for 
maternal death because of unequal distribution of data and insufficient data. For education 
only one case and four controls had records of their level of education documented as shown 
in table 4.5. 
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4.2. 5.2 Physiological factors 
Table 4.6 represents data on physiological factors (HB, SBP, DBP and temperature) of 
abortion cases and controls, using HB ~11 g/dl and temperature >37.5 as exposure 
variables. 
Haemoglobin 
Haemoglobin dichotomised at levels of sl 1.0 g/dl reflected anaemia and> 11.0 g/dl normal 
Hb level. There was no significant association of anaemia with maternal mortality resulting 
from abortion between the two groups (p-value = 0.335, OR= 1.85, 95% CI= 0.46-8.21). 
The number of cases, however, with anaemia was higher than that of controls (68.8 versus 
54.3 percent), an issue to be further discussed in chapter five. 
Blood pressure 
In terms of the SBP being above or below 140 mm Hg, there was no significant difference 
in survival status suggesting that a woman's SBP might not have been associated with the 
risk of maternal death (p-value = 0.524, OR = 0.59, 95% CI = 0.09-4.56). The DBP of a 
woman appeared to have no significant influence on the outcome after an abortion (p-value 
= 0.124, OR= 2.51, 95% CI= 0.66-9.67). 
105 
Table 4.6: Distribution of abortion cases and controls by haemoglobin, blood pressure 
and temperature for Mpilo Central Referral Hospital 1995-1997. OR and 95% CI (n 
=60) 
Factor Cases Controls 
n =20 n=40 
Number Percent Number Percent OR 95% CI P-value 
HB in g/dl 
::;; 11 11 (68.8) 19 (54.3) 
> 11 5 (31.2) 16 (45.7) 1.85 0.46-8.21 0.335 
Highest SBP in mm Hg 
::;; 140 16 (84.2) 36 (90.0) 
> 140 3 (15.8) 4 (10.0) 0.59 0.09-4.56 0.524 
Lowest DBP in mm Hg 
::;; 60 8 (41.1) 9 (22.5) 
>60 11 (57.9) 31 (77.5) 2.51 0.66-9.67 0.124 
Temperature in °C 
> 37.5 13 (68.4) 16 (40.0) 
::;; 37.5 6 (31.6) 24 (60.0) 3.25 0.90-12.51 0.043* 
*Statistically significant at 90% CI 
Temperature 
Thermal levels that were used in the analysis were at levels s37.5 °C and >37.5 °C. 
Temperature levels between 36 °C to s37.5 °C were considered within normal ranges while 
>37.5 °C described women who were pyrexial. Pyrexia as a risk factor for maternal 
mortality was proven not to be statistically significant by a p-value = 0.043, OR = 3.25, 
95% CI = 0.90-12.51). However, there was statistical significance at 90% CI (10 % 
significance level). Based on the OR confidence interval of 0.90-12.51 (including 1), 
women with a temperature >37.5 seemed less likely to die from abortion. This does, 
however, not exclude pyrexia from being is a serious sign of infection, which accounts for 
high maternal mortality. As observed from table 4.2, more cases (68.4 percent) compared 
to controls (40.0 percent) were pyrexial emphasising the clinical importance of elevated 
temperatures in postabortion women. 
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4.2. 5.3 Obstetric/gynaecological factors 
Obstetric/gynaecological factors (gravidity, gestational age and type of abortion) were 
variables selected for measuring their risk associated with maternal death in abortion 
patients. The p-values, OR and the 95% CI for all variables examined are depicted in table 
4.7 and gravidity >3 and septic abortion were exposure variables. 
Gravidity 
Distribution of cases and controls, in terms of gravidity, were below or above three. There 
was no statistically significant difference in gravidity regarding maternal death between 
cases and controls (p-value = 0.236, OR = 2.00, 95% CI = 0.54-7.24). Although forty 
percent of cases compared to 10.0 percent of controls were above gravidity three. 
Gravidity as a risk factor for maternal mortality is further discussed in section 5.5.3 in 
chapter five. 
Gestational period 
The time of abortion as a risk to maternal mortality was determined according to whether 
the abortion occurred in the first or second trimester. The results showed that there was no 
significant risk of maternal death due to abortion associated with gestational period (p-
value = 0.682, OR= 0.78, 95% CI= 0.21-3.17). However, most of the women among the 
cases (70.0 percent) and the controls (75.0 percent) aborted during the first trimester. This 
indicated the common occurrence of abortion in the first rather than in the second trimester 
among this group. 
Type of abortion 
In terms of the type of abortion, women were classified under septic or non-septic abortion. 
In these two groups of women, the results showed that there was no statistically significant 
difference in maternal mortality or survival status (p-value = 0.357, OR= 0.56, 95% CI= 
0.14-2.27). There were more respondents within the control group (66.7 percent) who had 
septic abortion than the cases (52.9 percent) according to the patients' recorded 
information. 
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Table 4.7: Distribution of abortion cases and controls by gravidity, gestational period 
and type of abortion for Mpilo Central Referral Hospital 1995-1997. OR and 95% CI 
(n = 60) 
Factor 
Cases Controls 
n =20 n =40 
Number Percent Number Percent OR 95% CI P-value 
Gravidity 
>3 12 (60.0) 30 (75.0) 
:$ 3 8 (40.0) 10 (25.0) 2.0 0.54-7.24 0.236 
Gestational period (in trimesters) 
First trimester 14 (70.0) 30 (75.0) 
Second 6 (30.0) 10 (25.0) 0.78 0.21-3.17 0.682 
trimester 
Type of abortion 
Septic 9 (52.9) 20 (66.7) 
0.56 0.14-2.27 0.357 
Non septic 8 (47.1) IO (33.3) 
4.2.5.4 Health service factors 
The health service factors (antenatal care, use of family planning before current pregnancy, 
blood transfusion, evacuation of the uterus, oxytocic drug treatment, antibiotic drug 
treatment and analgesia, follow-up care and documentation of care) were analysed using 
the Mantel-Haenszel Chi-square test or the Fischer's exact test to determine if there were 
differences observed that were statistically significant. Tables 4.8a, 4.8b and 4.8c illustrate ·~ 
the p-values, OR and 95% CI for the various selected implemented health service factors. 
The results of the analysis of the preabortion care factors are presented in table 4.8a. In the 
analysis, where the number of cases or controls were small, the Fisher's exact test was 
used as an alternative to the Mantel-Haenszel Chi-square test to determine 95% CI. 
Family Planning 
There was no statistically significant difference between cases and controls in the use of FP 
method (p-value = 0.362, OR= 1.91, 95% CI= 0.31-20.52). The results suggest that there 
was no difference in survival status of abortion women who had, and those who had not 
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used, a family planning method. The majority, in both cases (90.0 percent) and controls 
(82.5 percent) were not on any family planning method preceding this pregnancy that 
resulted in abortion. Family planning method "not used" was an exposure variable. 
Fisher's exact test, as an alternative test, failed to demonstrate significance, presumably 
due to a small sample size. 
Antenatal care booking status 
Statistically, there was no significant difference between women who booked and those 
who had not booked for antenatal care (p-value = 0.696, OR= 0.95, 95% CI =O .05-58.96). 
The results suggest that the antenatal care booking status did not affect the women's 
chances of survival. The unbooked status became the exposure variable. A wide 95% CI 
suggests that the sample might have been too small to demonstrate a statistically 
significant difference as shown in table 4.8a. 
Table 4.8a:Distribution of preabortion cases and controls by selected implemented 
interventions for preabortion care for Mpilo Central Referral Hospital 1995-1997. 
OR and 95% CI (n = 60) 
Factor Cases Controls 
n =20 n =40 
Number Percent Number Percent OR 95% CI P-value 
Family Planning 
Not used 18 (90.0) 337 (82.5) 
Used 2 (10.0) 7 (17.5) 1.91 0.31-20.52 0.362F* 
Antenatal care booking status 
Unbooked 19 (95.0) 38 (95.0) 
Booked 1 (5.0) 2 (5.0) 0.95 0.05-58.96 0.696 
*F=Fisher's exact test 
Selected aspects of standard of maternity care variables that were "not given" or "not 
done" were exposure variables. Tables 4.8b and 4.8c show the results obtained from the 
analysis of the standard of maternity care variables. 
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Emergency postabortion care 
When the risk of maternal mortality was analysed according to emergency care provided 
(calling of medical assistance, quarter to half hourly monitoring of BP, temperature, 
respiration and pulse), an OR of 0.21 showed that the risk of dying was decreased for 
women who had not received this care. The p-value = 0.025 indicated that there was a 
statistically significant difference in the deaths due to abortion between the women who 
had received emergency postabortion care and those who did not have this care. This 
suggests that women to whom emergency postabortion care was not rendered had a better 
chance of surviving than those who were provided with care. The 95% CI= 0.04-1.00 for 
the OR (including 1) gave further evidence suggesting that where emergency postabortion 
care was not rendered women had a better chance of surviving. In this study, there were 
more cases (35.0 percent) than controls (10.0 percent) to whom emergency postabortion 
care was rendered. However, a possible confounding variable which could not be 
controlled by this retrospective case-control study, was the seriousness of the cases' 
physical conditions compared to those of the controls after their abortions. 
Oxytocic drug treatment 
There was evidence to support that women who had not received oxytocic drug treatment 
were six times more likely to die than those who had received the treatment (p-value = 
0.01, OR = 6.00, 95%CI = 1.28-31.28). This finding was supported in terms of 
proportions. In this study, there were more cases (40.0 percent) than controls (10.0 percent) 
to whom oxytocic drug was not administered as shown in table 4.8b below. 
Blood transfusion 
The risk of maternal mortality was analysed according to blood transfusion as treatment 
offered to women with abortions. Fifty-five percent of cases compared to 27.5 percent of 
controls received blood transfusion. The chances of survival were increased for women 
who had not received blood transfusion (p-value = 0.039, OR= 0.31, 95% CI= 0.09-1.10). 
The OR for the 95% CI was less than I, confirming that women who did not receive blood 
transfusions were less likely to die from abortions. Due to inadequately recorded data on 
the patients' obstetric records, it proved impossible to correlate the level of Hb of cases 
with the administration of blood transfusions, or the failure to do so. 
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Antibiotic drug treatment 
The majority of women in both cases (90.0 percent) and controls (85.0 percent) were 
treated with antibiotics. There was no significant difference in the survival status between 
women who had and those who had not received antibiotics (p-value = 0.461, OR= 0.63, 
95% CI = 0.06-4.04). That meant that the use of antibiotics did not seem to significantly 
affect the women's chances of survival following abortions according to the records 
examined for this research. 
Analgesia 
There was no difference in maternal mortality risk in women who received analgesic drugs 
for pain relief and those who did not (p-value = 0.152, OR= 0.41, 95% CI= 0.09-1.86). 
Although there was no maternal mortality risk associated with women not receiving 
analgesics, a review of women's records showed that a high proportion of both cases (70.0 
percent) and controls (85.0 percent) endured pain without care-providers offering them 
analgesics to relieve abortion related pain. This is despite the availability of such drugs, as 
a resource for pain control, in both the maternity units and gynaecological wards of the 
MCRH, this issue is further discussed in section 5.5.4 in chapter five. 
Evacuation of the uterus 
The results showed that the proportion of controls (92.5 percent) who received an 
evacuation was higher compared to that of the cases (60.0 percent). Women, who had not 
had an evacuation of the uterus following abortion were eight times more at risk of 
maternal mortality (p-value = 0.004, OR= 8.22, 95% CI= 1.58-53.57) than those who had 
uterine evacuation. 
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Table 4.8b: Distribution of abortion cases and controls by selected implemented 
interventions for postabortion care for Mpilo Central Referral Hospital 1995-1997. 
OR and 95% CI (n = 60) 
Factor Cases 
n =20 
Number Percent 
Emergency postabortion care 
Not given 13 (65.0) 
Given 7 (35.0) 
Oxytocic drug treatment 
Not given 8 (40.0) 
Given 12 (60.0) 
Blood transfusion 
Not Given 9 (45.0) 
Given 11 (55.0) 
Antibiotic drug treatment 
Not Given 2 (10.0) 
Given 18 (90.0) 
Analgesia 
Not given 14 (70.0) 
Given 6 (30.0) 
Evacuation of the uterus 
Not Done 8 (40.0) 
Done 12 (60.0) 
*Statistically significant at 95% CI 
*F=Fisher's exact test 
Follow-up care 
Controls 
n =40 
Number Percent OR 95% CI P-value 
36 (90.0) 
4 (10.0) 0.21 0.04-1.00 0.025* F* 
4 (10.0) 
6.00 1.28-31.28 O.OlO*F* 
36 (90.0) 
29 (72.5) 
0.31 0.09-1.10 0.039* 
11 (27.5) 
6 (15.0) 
0.63 0.06-4.04 0.461 F* 
34 (85.0) 
34 (85.0) 
0.41 0.09-1.86 0.152F* 
6 (15.0) 
3 (7.5) 
8.22 1.58-53.57 0.004* F* 
37 (92.5) 
Follow-up care analyses included one to four hourly monitoring of BP, temperature, 
respiration and pulse. There was no significant maternal mortality risk associated with the 
presence or absence of follow-up care (p-value = 0.089, OR= 0.21, 95% CI= 0.02-1.69) at 
five percent level of significance. This finding was supported by an OR (including 1) 
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suggesting that the presence or absence of the follow-up care did not affect the women's 
chances of postabortion survival. Despite this finding, it is, however, important to note that 
the majority of both cases (80.0 percent) and controls (95.0 percent) were not provided 
with this form of quantitative care, according to the patients' records. These aspects will 
be discussed further in chapter. 
Documentation of care 
Documentation of care offered to women was measured in terms of "completeness" or 
"incompleteness" of records. Documentation was considered incomplete when one or more 
aspects of data was missing in the woman's obstetric records. The results revealed major 
deficiencies regarding documentation. This variable was not significantly associated with 
the risk of maternal death (p-value = 0.159, OR= 0.32, 95% CI= 0.04 -2.20) reflecting 
that women's survival status was not influenced by the absence or presence of complete 
records. This was applicable to "incomplete" records belonging to both cases (80.0 
percent) and controls (92.5 percent). 
Table 4.8c: Distribution of abortion cases and controls by selected implemented 
interventions for postabortion care for Mpilo Central Referral Hospital 1995-1997. 
OR and 95% CI (n = 60) 
Factor Cases 
n =20 
Number Percent 
Follow-up care 
Not Given 16 (80.0) 
Given 4 (20.0) 
Documentation of care 
Not 16 (80.0) 
complete 
Complete 4 (20.0) 
*Statistically significant at 95% CI 
F=Fisher's exact test 
Controls 
n = 40 
Number Percent OR 95%CI P-value 
38 (95.0) 
0.21 0.02-1.69 0.089 
2 (5.0) 
37 (92.5) 
0.32 0.04-2.20 0.159F* 
3 (7.5) 
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The results of the analysis demonstrated that antibiotic drug treatment, the administration 
of analgesic drugs, follow-up care and documentation of care were not significantly 
associated with maternal mortality due to abortion. On the other hand, oxytocic drug 
treatment and evacuation of the uterus were significantly associated with a higher risk of 
maternal death for those women did not receive these treatments. Contrary to expectations, 
it appeared that women who were not provided with emergency care or who were not 
transfused with blood as forms of treatment were at lower risk of dying from postabortion 
complications. Emergency care, oxytocic drug treatment, blood transfusion and evacuation 
of the uterus variables were retained for testing for further significance using stepwise 
logistic regression test. Tables 4.8a, 4.8b and 4.8c summarise these results of the analysis 
of the health service factors. 
4.3 SEVERE PRE-ECLAMPSIA/ECLAMPSIA CASES AND CONTROLS 
The total sample of 63 included the severe pre-eclampsia/eclampsia cases and controls. 
Twenty-one (33.3 percent) were cases and 42 (66.7 percent) were controls. The descriptive 
data were expressed in measures of central tendency (means, modes, medians), dispersions 
(ranges) and proportions (percentages). 
4.3.1 Socio-demographic factors: descriptive data 
Table 4.9 illustrates the distribution of socio-demographic factors related to the group 
sample of severe pre-eclampsia/eclampsia patients. In both cases and controls, the majority 
(95.2 and 90.5 percent respectively) were urban residents. The sample ranged in age from 
15 to 49 years. The mean age in years was 24.9 for the cases and 25.7 for controls. Of the 
cases, 61.9 percent were between 20 to 29 years of age and of the controls, 38.l percent 
were in the same age group as the cases. There were one (4.8 percent) case and four (7.1 
percent) controls who fell within the 40 to 49 year age group. Sixteen (76.2 percent) of the 
cases and 31 (73.8 percent) controls were married. When the educational background of 
the cases and controls was compared, there was a slightly higher proportion (62.0 percent) 
of cases who received more than seven years of formal education versus the controls (52.4 
percent). There were four patients in each group (cases and controls) whose education 
levels were not indicated on their records. With respect to formal employment, 100.0 
percent of the cases and 90.5 percent of the controls were not in formal employment 
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suggesting that these women were possibly depending on their husbands or other family 
members for financial support. 
4.3.2 Physiological factors: descriptive data 
The physiological factors, which were considered for this study, included Hb, expressed in 
g/dl, and DBP, expressed in mm Hg. Fourteen (66.7 percent) of the 21 cases had a 
haemoglobin level of :::;11 g/dl compared to 21 (50.0 percent) of the 42 controls indicating 
the prevalence of anaemia in both groups. The mean Hb level was 9.3 g/dl for the cases 
and 12.8 g/dl for the controls, with ranges of 3 to 14 for cases and 6 to 14 for controls 
Thus, the cases apparently had a lower Hb than the controls. 
The DBP ranged from 82 to 150 mm Hg in the cases and 100 to 170 mm Hg in the controls. 
The mean for the cases was 119.6 mm Hg and 126 mm Hg was for the controls. However, the 
median was 120 mm Hg in both groups with modes of 110 mm Hg for the cases and 120 mm 
Hg for controls as shown in table 4.10. These DBP values unexpectedly indicated that the 
controls had slightly higher DBPs than the cases, which could not be accounted for from the 
patients' record sheets. 
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Table 4.9 Socio-demographic factors of severe pre-eclampsia/eclampsia cases and 
controls, Mpilo Central Referral Hospital 1995-1997 (n = 63) 
Factor Cases Controls 
n =21 n =42 
Number Percent Number Percent 
Residence 
Urban 20 (95.2) 38 (90.5) 
Rural I (4.8) 4 (9.5) 
Age 
15-19 4 (19.0) 12 (28.6) 
20-29 13 (61.9) 16 (38.1) 
30-39 3 (14.3) 11 (26.2) 
40-49 1 (4.8) 3 (7.1) 
Mean 24.9 25.7 
Median 24 22.5 
Mode 24 20 
Marital status 
Other (single, divorced, separated 5 (23.8) 10 (23.8) 
or widowed 
Married 16 (76.2) 31 (73.8) 
Not stated - - l (2.4) 
Education 
-:;;7 years of formal education 4 (19.0) 16 (38.1) 
> 7 years of formal education 13 (62.0) 22 (52.4) 
Not stated 4 (19.0) 4 (9.5) 
Occupation status 
Employed - 4 (9.5) 
Unemployed 21 (100.0) 38 (90.5) 
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Table 4.10: Selected severe pre-eclampsia/eclampsia physiological factors at Mpilo 
Central Referral Hospital, 1995-1997 (n = 63) 
Factor Case Controls 
n =21 n =42 
Number Percent Number Percent 
Hb level in g/dl 
~7 3 (14.3) 10 (23.8) 
>7-9 5 (23.8) 1 (2.4) 
10-11 6 (28.6) 10 (23.8) 
>11 7 (33.3) 21 (50.0) 
Mean 9.3 12.8 
Mode 10 11 
Median 9 10 
DBPin mm Hg 
;:::110 17 (81.0) 41 (97.6) 
<110 4 (19.0) 1 (2.4) 
Mean 119.6 126 
Median 120 120 
Mode 110 120 
4.3.3 Obstetric/gynaecological factors: descriptive data 
Table 4.11 shows obstetric/gynaecological factors that included gravidity, gestational 
period (term, preterm) and types of severe pre-eclampsia/eclampsia. Severe pre-eclampsia 
and eclampsia were separated and presented in table 4.11 as two variables to enhance 
understanding of the analysis. Gravidity for both the cases and the controls showed that the 
most affected age group was primigravidae ( 42.9 percent of cases, 54.8 percent of 
controls) and gravid ~four ( 43 .3 percent of cases, 31.0 percent of controls) was the second 
largest factor affecting the group. The mean gravid for cases was 2.6, compared to the 
controls' mean of 2.5. 
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The gestational period was considered in relation to whether pregnancy was at term or 
below term (preterm). In both cases and controls, severe pre-eclampsia and eclampsia 
occurred more frequently at term than before term (57.1 and 50.0 percent). Out of the 21 
cases, three (14.3 percent) developed the HELLP syndrome comprising ofhaemolysis (H); 
elevated liver enzymes (EL) and low platelet count (LP), indicating a further progression 
of the disease requiring treatments different from those advised for severe pre-
eclampsia/eclampsia as discussed in section 5.6.3 in chapter five. 
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Table 4.11 Selected obstetric/gynaecological factors of severe pre-elampsia/eclampsia 
cases and controls at Mpilo Central Referral Hospital 1995-1997 ( n = 63) 
Factor Cases Controls 
n = 21 n = 42 
Number (Percent) Number (Percent) 
Gravidity 
1 9 (42.9) 23 (54.8) 
2 1 (4.8) 4 (9.5) 
3 5 (23.8) 2 (4.8) 
;::>:4 6 (28.6) 13 (31.0) 
5 2 (9.5) - -
6 1 (4.8) 7 (16.7) 
Mean 2.6 2.5 
Median 3.0 1.0 
Mode 1.0 1.0 
Gestational age 
Term 12 (57.1) 21 (50.0) 
Prete rm 8 (3 8.1) 20 (47.6) 
Not stated 1 (4.8) 1 (2.4) 
Types of severe pre-eclampsia/eclampsia 
Severe pre-eclampsia 
-
16 (38. l) 
Eclampsia 21* (100.0) 26 (61.9) 
*Of the 21 (14.3 percent) cases, three developed HELLP syndrome 
4.3.4 Health service factors: descriptive data 
Of all the selected implemented interventions that were recorded as care received by the 
women, various descriptive words were used. These were "given or not given," 
"administered or not administered," "done or not done," "recorded or not recorded," 
"complete or incomplete." The positive terms represented caring interventions 
implemented while the negative descriptive words depicted omissions of caring 
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interventions. Some of the items were categorised under specific terms for rating and 
summation for analysis. The variables selected for analysis were as follows: antenatal care 
(booked or unbooked), emergency care including (summoning medical assistance, quarter 
to half hourly monitoring of BP, temperature, respiration, pulse, anti-hypertensive/anti-
convulsant drug treatment, fluid intake and output recording, follow-up care, hourly to four 
hourly monitoring of BP, temperature, respiration and pulse, type of delivery and 
documentation of care provided. 
About sixty-two (61.9) percent of the 21 cases were booked for antenatal care compared to 
50.0 percent of the 42 controls. Analysis of emergency care showed that, of the 21 cases, 
17 (81.0 percent) received adequate care compared to 23 (54.8 percent) in the control 
group. The majority of both cases (90.5 percent) and controls (95.2 percent) were given 
anti-hypertensive/anti-convulsant drug treatment. All the women were reviewed daily by 
doctors following their admission to MCRH. It was for this reason that medical review 
data was not included in the analysis. Three (14.3 percent) of the 21 cases had unrecorded 
fluid intakes and outputs compared to 61.9 percent of the controls. When the follow up 
care was reviewed, a larger proportion, 71.4 percent, of cases had received selected caring 
interventions for severe pre-eclampsia/eclampsia compared to 12 (28.6 percent) of the 
controls. The majority of severe pre-eclampsia/eclampsia cases (90.5 percent) and controls 
(92.9 percent) underwent caesarean sections in accordance with policy guidelines of 
MCRH. This indicates a high rate (92.1 percent) of caesarean section birth among patients 
included in this study. Fifteen (71.4 percent) out of the 21 cases had evidence of complete 
records of care provided compared to 28.6 percent of the controls. Table 4.12 provides 
details of the health service factor analyses. 
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Table 4.12: Selected implemented interventions of pre and post severe pre-
eclampsia/eclampsia care for cases and controls at Mpilo Central Referral Hospital 
1995-1997 (n = 63) 
Factor Cases Controls 
n =21 n = 42 
Number (Percent) Number (Percent) 
Antenatal care 
Unbooked 8 (38. l) 21 (50.0) 
Booked 13 (61.9) 21 (50.0) 
Emergency care 
Not given 4 (19.0) 19 (45.2) 
Given 17 (81.0) 23 (54.8) 
Anti-hypertensive/anti-convulsant drug treatment 
Not administered 2 (9.5) 2 (4.8) 
Administered 19 (90.5) 40 (95.2) 
Fluid intake and output recording 
Not recorded 3 (14.3) 26 (61.9) 
Recorded 18 (85.7) 16 (38. l) 
Follow-up care 
Not given 6 (28.6) 30 (71.4) 
Given 15 (71.4) 12 (28.6) 
Type of delivery 
Caesarean section birth 19 (90.5) 39 (92.9) 
Normal vaginal delivery 2 (9.5) 3 (7.1) 
Documentation of care 
Incomplete 6 (28.6) 30 (71.4) 
Complete 15 (71.4) 12 (28.6) 
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4.3.5 Factors associated with the risk of maternal mortality due to severe 
pre-eclampsia/eclampsia by odds ratio, 95% confidence interval and p-value 
The data derived from severe pre-eclampsia/eclampsia cases and controls were analysed using 
the Mantel-Haenszel Chi-square test or Fischer's exact test for 95% CI and OR. The results 
of single table analysis were expressed in p-value, OR and 95% CI as illustrated in tables in 
this section. The variables of socio-demographic, physiological, obstetrical and health service 
factors were dichotomised for analysis. 
4.3. 5.1 Socio-demographic factors 
The socio-demographic factors of residence, age, marital status, education and occupation are 
described in table 4.13. Exposure variables relevant for socio-demographic factors were age 
>25 years, unmarried status and the women's education level of ~7 years. 
Residence 
The number of cases (95.2 percent) who were from the urban setting was almost similar in 
distribution to that of the controls (90.5 percent). The maternal mortality risk was not 
significantly increased by place of residence (p-value = 0.455, OR= 2.11, 95% CI= 0.19-
3.85). 
Age 
The mean age of 25 years was used in the analysis of data for both the cases and the 
controls. The results showed no statistically significant difference between women whose 
age was below or above 25 years (p-value = 0.858, OR= 1.10, 95% CI= 0.33-3.66). The 
results suggest that women of all ages had the same chance of dying if they suffered from 
severe pre-eclampsia/eclampsia during pregnancy. 
Marital status 
The women who were married were equally distributed among cases (76.2) and controls 
(76.2 percent). Marital status did not contribute to added risk of maternal mortality due to 
severe pre-eclampsia/eclampsia (p-value = 0.715, OR= 1.00, 95% CI= 0.23-2.79). 
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Table 4.13: Distribution of cases and controls by residence, age, marital status and 
occupation status and risk of maternal death due to severe pre-eclampsia/eclampsia 
at Mpilo Central Referral Hospital 1995-1997. OR and 95% CI (n = 63) 
Socio- Cases Controls 
demographic n =21 n =42 
factor 
Number Percent Number Percent OR 95% CI P-value 
Residence 
Urban 20 (92.2) 38 (90.5) 
Rural 1 (4.8) 4 (9.5) 2.11 0.19-3.85 0.455 
Mean age (25 years) 
>25 9 (42.9) 17 (40.5) 
<25 12 (57.1) 25 (59.5) 1.10 0.33-3.60 0.858 
Marital status 
Other* 16 (76.2) 32 (76.2) 
Married 5 (23.8) 10 (23.8) 1.00 0.23-279 0.715 
Education 
~7 13 (23.5) 16 (42.1) 
>7 13 (76.5) 22 (57.9) 2.36 0.37-11.66 0.189 
Occupation 
Employed - - 4 (9.5) 
Unemployed 21 (100.0) 38 90.5) 
*Other = Single separated divorced or widowed 
Education 
The level of education was not significantly associated with the risk of maternal mortality 
due to severe pre-eclampsia/eclampsia in this sample (p-value = 0.189, OR= 2.36, 95% CI 
= 0.37-11.66). However, as shown in table 4.13 more cases (72.2 percent) compared to 
controls (57.9 percent) attained more than seven years' schooling indicating a higher 
literacy level among those women who died compared to those who survived. 
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Occupation status 
Notably, the majority of cases (100.0 percent) and controls (90.5) were not formally 
employed. The risk of maternal mortality analysis appears to have been impossible given 
almost the equal distribution of proportions among cases and controls for occupational 
status. 
4.3. 5.2 Physiological factors 
Table 4.14 demonstrates the variables (Hb level, DBP, mean DBP, gestational age) of the 
physiological factors that were considered for analysis with Mantel-Haenszel Chi-square 
test or Fisher's exact test. Hb level :::;11.00 g/dl, DBP :?:110 mmHg and mean DBP > 120 
mmHg were the exposure variables. 
Table 4.14: Distribution of selected physiological factors of cases and controls by 
haemoglobin and diastolic blood pressure and risk of maternal death due to severe 
pre-eclampsia/eclampsia for Mpilo Central Referral Hospital 1995-1997. OR and 
95% CI (n = 63) 
Physiological Cases 
factors n =21 
Number 
Hb level (normal=ll g/dl) 
:::; 11 14 
>11 7 
Highest DBP in mm Hg 
17 
~110 
<110 4 
Mean DBP in mm Hg 
~120 5 
<120 16 
*Statistically significant p-values 
*F=Fischer's exact test 
Number 
(66.7) 
(33.3) 
(81.0) 
(19.0) 
(23.6) 
(76.2) 
Controls 
n =42 
Number Percent OR 95%CI P-value 
21 (50.0) 
21 (50.0) 2.00 0.60-7.05 0.213 
41 (97.6) 
1 (2.4) 0.10 0.00-1.19 0.039*F* 
23 (54.8) 
19 (45.2) 0.26 0.06-0.93 0.021 * 
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Haemoglobin level 
When the risk of maternal mortality was analysed according to Hb level, women who were 
anaemic (Hb = :::;11 g/dl) had the same chance of survival as those whose haemoglobin 
level was normal (Hb = > 11) if they developed severe pre-eclampsia/eclampsia (p-value = 
0.213, OR = 2.00, 95% CI = 0.60-7.05). In this study, more cases (66.7 percent) than 
controls (50.0 percent) were anaemic. 
Diastolic blood pressure 
This study considered any woman who had a DBP ~110 mm Hg to have developed severe 
pre-eclampsia/eclampsia. The results of the analysis showed that there was a significant 
association between maternal death and the DBP ~110 mm Hg (p-value = 0.039, OR= 0.10, 
95% CI= 0.00-1.19). However, a 95% CI 0.00-1.19 (including 1) suggests a weak risk of 
maternal mortality. This implies that further research in this area is required. A review of 
women's obstetric records showed that more controls (97.6 percent) than cases (81.0 percent) 
had DBP ~110 mm Hg. In terms of a mean DBP of 120 mm Hg, the results demonstrated that 
women with a mean DBP > 120 mmHg were less likely to die from severe pre-
eclampsia/eclampsia than those whose mean DBP was <120 mm Hg (p-value = 0.021, OR= 
0.26, 95% CI= 0.06-0.93) implying that other factors such as lack of treatment might have 
been the contributing factor and not the high DBP level. DBP of ~l lO mm Hg and mean DBP 
~120 mm Hg were significant factors, which were retained for further analysis. 
4.3. 5.3 Obstetric/gynaecological factors 
Obstetrical factors (gravidity, gestational age) were analysed to determine their association 
with maternal mortality among severe pre-eclampsia/eclampsia cases and controls. 
Gravidity 
There was no statistically significant difference in maternal mortality between women who 
were below or above gravida three (p-value = 0.847, OR= 0.89, 95% CI= 0.23-3.18). 
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Gestational age 
Table 4.15 demonstrates that there was no significant association found between maternal 
mortality and gestational age of women with severe pre-eclampsia/eclampsia (p-value = 
0.427, OR= 1.55, 95% CI= 0.47-5.28). However, there were more cases (61.9 percent) 
than controls (51.2 percent) who delivered at term. 
Table 4.15: Distribution of severe pre-eclampsia/eclampsia cases and controls by 
gravidity, gestational age and risk of maternal death for Mpilo Central Referral 
Hospital 1995-1997. OR and 95% CI (n = 63) 
Obstetric/gynae- Cases Controls 
co logical n =21 n =42 
factors 
Number Percent Number Percent OR 95% CI P-value 
Gravidity 
~:31 6 (28.6) 13 (31.0) 
0.89 0.23-3.18 0.847 
1-3 15 (71.4) 29 (69.0) 
Gestational age 
Term 13 (61.9) 21 (51.2) 
1.55 0.47-5.28 0.427 
Preterm 8 (38.1) 20 (48.8) 
4.3.5.4 Health service factors 
The results of the analysis by means of the Mantel-Haenzsel Chi-square tests or Fisher's 
exact test of the selected implemented health services factors, and their measure of risk to 
maternal death due to severe pre-eclampsia/eclampsia are depicted in tables 4.16a and 
4. l 6b. The risk associated with maternal mortality was measured against exposure 
variables of "not given" or "not done" and in terms of documentation, "incomplete." 
Antenatal care booking status 
When the antenatal care booking status of women was analysed, there was no significant 
association with increased maternal mortality risk (p-value = 0.375, OR= 0.62, 95% CI= 
0.18-2.02) between the two groups. This finding indicated that women's survival was not 
affected by whether they were, or were not, booked for antenatal care. More cases (61.9 
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percent) than controls (50.0 percent) were in fact booked for antenatal care. 
Emergency care 
The emergency care (summoning medical assistance, quarter to half hourly monitoring of 
BP, temperature, respiration and pulse) was associated with the risk of maternal mortality. 
There was a statistically significant difference in maternal deaths between women who 
received and those who were not offered emergency care (p-value = 0.043). In view of an 
of OR = 0.28 and a p-value close to 0.05, the results suggest that women who were 
rendered emergency care for severe pre-eclampsia/ecalmapsia were more likely to die than 
those who were not given this care. However, a 95% CI = 0.96-1.10 (including one) 
suggests that the difference in chances of survival between the two groups might have 
occurred by chance. In this study, a greater number of cases (91.0 percent) than controls 
(54.8 percent) received emergency care. A possible confounding variable, namely the 
seriousness of patients' conditions on admission could not be accounted for from the 
available patients' records. 
Table 4.16a Distribution of cases and controls by selected implemented interventions 
for pre and post severe pre-eclampsia/eclampsia care for Mpilo Central Referral 
Hospital 1995-1997. OR and 95% CI (n = 63) 
Health services Cases Controls 
Factor n =21 n =42 
Number Percent Number Percent 
Antenatal care booking status 
Unbooked 8 (3 8.1) 21 (50.0) 
Booked 13 (61.9) 21 (50.0) 
Emergency care 
Not given 4 (19.0) 19 (45.2) 
Given 17 (91.0) 23 (54.8) 
Anti-hypertensive/anti-convulsant drug treatment 
Not given 2 
Given 19 
*Statistically significant at 95% CI 
*F=Fischer's exact test 
(9.5) 2 (4.8) 
(90.5) 40 (95.2) 
OR 95% CI P-value 
0.62 0.18-2.02 0.375 
0.28 0.96-1.10 0.043* 
2.11 0.14-0.72 0.407 F* 
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Anti-hypertensive/anti-convulsant drug treatment 
The analysis revealed that there was no evidence of association between the risk of 
maternal death and the presence or absence of anti-hypertensive/anti-convulsant drug 
treatment (p-value = 0.407, OR= 2.11, 95% CI = 0.14-30.72. Both cases (90.5 percent) 
and controls (95.2 percent), received anti-hypertensive/anti-convulsant drug treatment. 
Fluid intake and output recording 
The risk of maternal mortality was analysed according to recorded fluid intake and output. 
The p-value = 0.0004 showed that there was a significant decreased risk to women if their 
fluid intake and output was not recorded. The OR of 0.10 suggests that women who had 
incomplete records of their fluid intake and output were less likely to die than those who 
had complete records of their fluid intake and output. A 95% CI of 0.02-0.45 that excludes 
1, gave further evidence to support the finding that women whose fluid intake and output 
was not recorded were less likely to die from severe pre-eclampsia/eclampsia than those 
whose fluid intake and output was documented. Possibly better records might have been 
kept of dying patients in expectation of MMRC anticipated investigations as discussed in 
section 4.1. 
Follow-up care 
The follow-up care (one to four hourly monitoring of BP, temperature, respiration and 
pulse) was associated with increased risk of maternal mortality in women with severe pre-
eclampsia/eclampsia. The p-value of 0.001 showed that there was a statistically significant 
difference in death due to severe pre-eclampsia/eclampsia between women who were given 
follow-up care and those who did not receive this care. The OR of 0.16 suggests that 
women with severe pre-eclampsia/eclampsia who were given follow-up care were more 
likely to die than those who were not provided with this care. The 95% CI of 0.04-0.16 for 
the OR (excluding 1) confirms the suggestion that women who were rendered follow-up 
care had less chances of surviving than those whose records showed an omission of this 
care. 
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Table 4.16b Distribution of cases and controls by selected implemented interventions 
for post severe pre-eclampsia/eclampsia care for Mpilo Central Referral Hospital 
1995-1997. OR and 95% CI (n = 63) 
Health Cases 
services n =21 
Factor Number Percent 
Fluid intake and output recording 
Not recorded 3 (14.3) 
Recorded 18 (85.7) 
Follow up care 
Not given 6 (28.6) 
Given 15 (71.4) 
Type of delivery 
Caesarean 19 (90.5) 
section 
Vaginal 2 (9.5) 
delivery 
Documentation of care 
Incomplete 6 (28.6) 
Complete 15 (71.4) 
*Statistically significant at 95% CI. 
*F=Fischer's exact test 
Type of delivery 
Controls 
n =42 
Number Percent OR 95% CI P-value 
26 (61.9) 
16 (38. l) 0.10 0.02-45 0.0004* 
30 (71.4) 
12 (28.6) 0.16 0.04-0.16 0.001 * 
39 (92.9) 
3 (7.1) 0.73 0.08-9.49 0.545 F* 
30 (71.4) 
12 (28.6) 0.16 0.04-58.00 0.001 * 
Type of delivery was analysed in terms of vaginal delivery or a caesarean birth. There was 
no significant association between the risk of maternal mortality and the type of delivery a 
woman with severe pre-eclampsia/eclampsia had (p-value = 0.545, OR =0.73 95% CI = 
0.05-9.49). 
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Documentation of care 
Documentation of care that was provided for women with severe pre-eclampsia/eclampsia 
was dichotomised for analysis to two variables of "complete" or "incomplete". The results 
showed that there was a statistically significant difference between women who had 
"complete" documentation of the care they received, with those who did not (p-value = 
0.001) The OR of 0.16 suggests that women who had complete documentation of the care 
they received were more likely to die than those with incomplete records of their care. The 
95% CI of 0.04-0.58 for the OR (excluding 1) provides further evidence that women who 
had "complete" documentation of the care they received, were more likely to die than 
those who had "incomplete" records were. 
The records audit relevant to women hospitalised for severe pre-eclampsia/eclampsia 
revealed that there were: 
• More cases than controls who had their amount of fluid intake and output 
documented 
• More cases (71.4 percent) than controls (28.6 percent) were provided with follow-
up care 
• More cases (71.4 percent) than controls (28.6 percent) had complete records of care 
maintained 
Despite cases being provided with what appeared to be better care, the cases were at 
greater risk of dying than the controls; this issue will be further discussed in chapter five. 
Statistical significant factors namely; emergency care, fluid intake and output recording; 
follow-up care and documentation were retained for further analysis. 
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4.4 RESEARCH QUESTIONS AND HYPOTHESES TESTING 
The two-tailed test for normal distribution was used to determine p-values for the differences 
between proportions of both abortion and severe pre-eclampsia/eclampsia cases and controls 
with the same characteristics. The analysis took into account the same characteristics to 
measure proportions by p-values on selected physiological and health service factors 
(standard of maternity care). The two-tailed test was set at 0.025 p-value within the 0.05 
significance level range. Data, which had a statistically normal distribution, were viewed as 
not necessarily normal in terms of clinical relevance. Review and analysis of research 
questions and hypotheses are described in 4.4.l (abortion cases and controls) and 4.4.2 
(severe pre-eclampsia/eclampsia cases and controls). 
4.4.1 Comparison between abortion cases and controls by selected physiological 
factor, proportion and p-value 
Normal values of physiological factors such as Hb level (> 11 g/dl) and temperature (36.0-
37.5 °C) were employed to determine differences in proportions that allowed comparisons 
of cases and controls, of similar characteristics, to be conducted. 
Question one: Is there a difference in selected physiological factors (Hb level and 
temperature) associated with maternal mortality between non-surviving (cases) and surviving 
women (controls) hospitalised for abortion at MCRH during 1995, 1996 and 1997? 
Hypothesis one: There is a difference in selected physiological factors (Hb level and 
temperature) associated with maternal mortality due to abortion between non-surviving 
(cases) and surviving (controls) women hospitalised at the MCRH during 1995, 1996 and 
1997. 
The two-tailed test for normal distribution of proportions was used to determine the 
differences between proportions for normal Hb values and thermal levels between cases and 
controls. The hypothesis was rejected in terms of haemoglobin level. Statistically, there 
was no significant difference in the proportions between Hb levels of abortion cases and 
controls for (normal Hb level > 11 g/dl), p-value = 0.156). However, in clinical terms, the 
proportion of cases (31.2 percent) with a normal Hb level (> 11 g/dl) was less than that of 
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the controls (45.7 percent) indicating a higher prevalence of anaemia among cases than 
controls. 
When comparison was made for thermal level, the hypothesis was supported. There was a 
significant difference in proportions between cases and controls (p-value of 0.015). The 
proportion (60.0 percent) of controls who had a normal temperature (36.0-37.5 °C) was 
higher compared to that of the cases (31.6 percent). This indicates that pyrexia 
(temperature >37.5 °C), which is often a sign of sepsis, was more common among the 
women who died than those who survived. Table 4.17 illustrates the differences by 
proportions and p-values for the cases and controls. 
Table 4.17: Comparison between abortion cases and controls by selected physiological 
factors, proportion and p-value for Mpilo Central Referral Hospital 1995-1997 (n = 60) 
Physiological Proportion Proportion of 
Difference between proportions 
of cases with controls with 
factor characteristic characteristic 
n =20 n =40 
Percent Percent Normal distribution p-values 
Hb level> 11 g/dl 31.2 45.7 0.156 
Normal temperature 
(36-37.5 °C) 31.6 60.0 0.015* 
* Statically significant at 0.025 p-value 
4.4.2 Comparison between abortion cases and controls by selected aspects of 
standard of maternity care factor, proportion and p-value 
Research question two: Is there a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for abortion at 
MCRH during 1995, 1996 and 1997? 
Hypothesis two: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for abortion 
at MCRH during 1995, 1996 and 1997. 
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The selected aspects of standard of maternity care variables included emergency care 
(summoning medical assistance, quarter to half hourly observations of BP, temperature, 
respiration and pulse), oxytocic drug treatment, blood transfusion, antibiotic drug 
treatment, analgesia, evacuation of the uterus, follow up care (one to four hourly 
observations of BP, temperature, respiration and pulse) and documentation of care. 
The hypothesis was rejected in terms of emergency care (emergency care p-value = 0.038), 
oxytocic drug treatment (p-value = 0.095), blood transfusion (p-value = 0.068), evacuation of 
the uterus (p-value = 0.077), analgesia (p-value = 0.136), antibiotic drug treatment (p-value = 
0.421) and documentation of care (p-value = 0.125). However, from a clinical standpoint, the 
proportions of cases, for all the variables, except oxytocic drug treatment and evacuation of 
the uterus, were higher than that of the controls. For emergency care, blood transfusion, 
antibiotic drug treatment and documentation of care, a higher proportion of the women who 
died were rendered these selected aspects of care than those who survived. However, for 
oxytocic drug treatment and evacuation of the uterus the proportions of controls were higher 
compared to the cases. The hypothesis was supported for follow-up care which was 
significant. The p-value (0.00003), which is less than 0.025, showed that there was a 
statistical significant difference between cases and controls. The finding shows that the 
controls were rendered better follow-up care than the cases. Table 4.18 describes the variables 
by factor, proportion and p-value. 
133 
Table 4.18: Comparison between abortion cases and controls by selected aspects of 
standard of maternity care factors, proportion and p-value for Mpilo Central 
Referral Hospital 1995-1997 (n = 60) 
Standard of maternity Proportion of Proportion of Difference 
care factor cases provided controls provided between 
with care with care proportions 
n =20 n=40 
Normal 
distribution 
Percent Percent p-values 
Emergency care given 35.0 10.0 0.038 
Oxytocic drug treatment 60.0 90.0 0.095 
Given 
Blood transfusion 55.0 27.5 0.068 
Evacuation of the uterus 60.0 92.5 0.077 
Analgesics given 30.0 15.0 0.136 
Antibiotics drug treatment 90.0 85.0 0.421 
Given 
Follow up care given 20.0 5.0 0.00003* 
Documentation of care 20.0 7.5 0.125 
(complete records) 
*Statistically significant at 0.025 p-value 
In the concluding analyses using the two-tailed tests for normal distributions at 0.025 level of 
significance, hypotheses one and two were supported in terms of thermal level and follow-up 
care and rejected for the following variables: 
• Hb level 
• Emergency care 
• Oxytocic drug treatment 
• Blood transfusion 
• Evacuation of the uterus 
• Analgesia 
• Antibiotic treatment 
• Documentation of care 
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4.4.3 Comparison between severe pre eclampsia/eclampsia cases and controls 
by diastolic blood pressure level, proportion and p-value. 
The variables for physiological factors included in the analysis were DBP and the mean 
DBP level >120 mm Hg were selected for the analysis. The DBP used to define severe pre-
eclampsia/eclampsia, in this study, was :2::110 mm Hg. 
Research question two: Is there a difference in selected physiological factors associated 
with maternal mortality between non-surviving (cases) and surviving (controls) women 
hospitalised for severe pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997? 
Hypothesis three: There is a difference in selected physiological factors associated with 
maternal mortality due to severe pre-eclampsia/eclampsia between non-surviving (cases) 
and surviving (controls) women hospitalised at the MCRH during 1995, 1996 and 1997. 
The two-tailed test for normal distribution was used to determine the differences in factors 
for proportions between cases and controls. The hypothesis was rejected for the variable of 
DBP :2::110 mm Hg and supported for a DBP above the mean DBP of 120 mm Hg. A two-
tailed p-value of 0.039 (greater than p-value = 0.025) confirmed that there was no 
statistical difference in proportions between cases and controls for DBP :2::110 mm Hg. The 
DBP might have followed a statistically significant normal distribution, but DBP :2:: 110 mm 
Hg was, in clinical terms, abnormal for women with severe pre-eclampsia/eclampsia, the 
majority of whom were controls as shown in table 4.19. This supports the contention that 
the risk of maternal mortality due to negative effects of hypertension occurs at variance in 
relation to the woman's responses to an abnormally high DBP. 
When the cases and controls were compared for a mean DBP of> 120 mm Hg, the results 
showed that there was a statistically significant difference in proportions (p-value =0.021). 
The findings indicate that the number of cases that had a mean DBP of> 120 mm Hg was 
higher than the controls. This suggests that hypertension had, in fact, further progressed in 
women who died. Table 4.19 describes the difference between cases and controls by the 
physiological factor (DBP), proportion and the p-value. 
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Table 4.19: Comparison between severe pre-eclampsia/eclampsia cases and controls by 
selected diastolic blood pressure level, proportion and p-value for Mpilo Central 
Referral Hospital 1995-1997 (n = 63) 
DBP Proportion of cases Proportion of controls Difference between 
with characteristic with characteristic proportions 
n =21 n =42 
Normal distribution 
Percent Percent p-values 
Highest DBP ~11 0 mm 81.0 97.6 0.039 
Hg 
DBP level above mean 76.1 45.2 0.021 * 
(120 mm Hg) 
* Statistically significant at 0.025 p-value 
4.4.4 Comparison between severe pre-eclampsia/eclampsia cases and controls 
by selected aspects of standard of maternity care factor, proportion and p-value 
The standard of maternity care factors were analysed using the two-talied test for normal 
distribution for differences in proportions between cases and controls for health care 
factors. The variables include emergency care (summoning medical assistance, quarter to 
half hourly observations of blood pressure, temperature, respiration and pulse), anti-
hypertensive/anti-convulsant drug treatment, follow-up care (one to four observations of 
blood pressure, temperature, respiration, pulse), fluid intake and output recording, and 
documentation of care (table 4.20). 
Research question four: Is there a difference in selected aspects of standard of maternity 
care received by non-surviving (cases) and surviving (controls) women hospitalised for severe 
pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997 respectively? 
Hypothesis four: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving women hospitalised for severe pre-
eclampsia/eclampsia at MCRH during 1995, 1996 and 1997 respectively. Using the two-
tailed test for the normal distribution for differences in proportions, the hypothesis was 
rejected for emergency care (p-value = 0.035) and anti-hypertensive/anti-convulsant drug 
treatment (p-value = 0.469). The p-values of> 0.025 confirm that there were no differences 
in proportions with respect to the aspects of care. However, in terms of clinical 
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implications, the levels of cases who were provided with care were proportionally higher 
compared to that of the controls suggesting that the cases received more attention for their 
condition, or that care rendered to cases was more accurately recorded, as discussed in 
section 4.1. 
The hypothesis was supported for fluid intake and output recording, (p-value = 0.001) follow 
up care (p-value = 0.001) and documentation of care (p-value = 0.001) variables. Table 4.20 
shows the two-tailed p-values >0.025, which provides further evidence of the differences in 
proportions of the normal distribution test between cases and controls. The differences imply 
that a higher proportion of severe pre-eclampsia/eclampsia cases than that of controls were 
provided with these aspects of standard maternity care, or that such care was more accurately 
recorded, as discussed in the previous paragraph. 
Table 4.20: Comparison between severe pre-eclampsia/eclampsia cases and controls by 
selected aspects of standard of maternity care factor, proportion and p-value for Mpilo 
Central Referral Hospital 1995-1997 (n =63) 
Standard of maternity Proportion of Proportion of Difference 
care factor cases provided controls provided between 
with care with care proportions 
n=21 n=42 
Percent Percent 
Emergency care given 91.0 54.8 0.035 
Anti-hypertensive/anti-convulsant 90.5 95.2 0.469 
drug treatment 
Fluid intake and output recording 85.7 38.1 0.001 * 
Follow up care given 71.4 28.6 0.001 * 
Documentation of care (complete 71.4 28.6 0.001 * 
records) 
*Statistically significant at 0.025 p-value 
In the concluding analyses, for severe pre-clampsia/eclampsia cases and controls, the 
hypotheses were supported for the following variables: 
• A mean DBP > 120 mm Hg 
• Fluid intake and output recording 
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• Follow up care given 
• Documentation of care 
The hypothesis was rejected in terms of the following variables: 
• DBP~llOmmHg 
• Emergency care given 
• Anti-hypertensive/anti-convulsant drug treatment 
In examining levels, the findings confirm that there were differences in proportions of 
cases and controls when all aspects of the standard of maternity care provided for the 
cases, suggesting that the women who died appear to have had better quantitative maternity 
care than those who survived. This is despite an absence or presence of statistically 
significant normal distribution in proportions for differences between cases and controls. 
4.5 SIGNIFICANT FACTORS ASSOCIATED WITH ABORTION AND SEVERE 
PRE-ECLAMPSIA/ECLAMPSIA AND RISK OF MATERNAL MORTALITY BY 
ADJUSTED ODDS RATIO AND P-VALUE 
The factors that were determined as being significant by the Mantel-Haenszel Chi-square 
analysis of abortion and severe pre-eclampsia/eclampsia sample data, were further 
analysed for significance using stepwise logistic regression. The risk of maternal death was 
determined for the sample after adjusting for confounding variables (age, marital status, 
education, occupation status and gravidity). The significant variables, presented below, 
were identified for further analysis from the standard of maternity care for abortion and 
severe pre-eclampsia/eclampsia cases and controls. The variables related to the standard of 
maternity care were emergency care (calling of medical aid quarter to hourly BP, 
temperature, respiration and pulse), oxytocic drug treatment, blood transfusion and 
evacuation of uterus. 
Hypothesis five: The association of selected health service factors (emergency care, oxytocic 
drug treatment, blood transfusion and evacuation of the uterus) with maternal mortality due 
to abortion in non-surviving (cases) and surviving (controls) women hospitalised at the 
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MCRH during 1995, 1996 and 1997 will hold after adjusting for confounders (residence, 
age, marital status, occupation and gravidity). 
Significant factors associated with maternal mortality that were identified by use of the 
Mantel-Haenszel Chi-square test or Fisher's exact test on abortion sample data (table 4.21) 
were further analysed for significance using stepwise logistic regression after adjusting for 
confounders. The hypothesis was supported for emergency care (p-value = 0.018, OR= 
3.28), blood transfusion (p-value = 0.026, OR= 4.48) and evacuation of the uterus (p-value 
= 0.002, OR= 3.08). The variables of emergency postabortion care and blood transfusion 
remained significantly associated with decreased risk of maternal mortality, further 
confirming that a woman who did not receive emergency postabortion care and/or a blood 
transfusion was less likely to die than the one who was given the care. 
The hypothesis was supported for the evacuation of the uterus variable. However, a 
confounding variable could have been the physical conditions of the women prior to 
rece1vmg such emergency treatments (not identifiable) from records. This further 
supported the finding that women who did not have evacuation of the uterus, as a 
postabortion intervention, were at greater risk of dying from abortions than those women 
who had such evacuations done. The hypothesis was rejected for the oxytocic drug 
treatment (p-value 0.193, OR = 2.92) variable, which were no longer significant factors. 
Table 4. 21 describes the statistical significance by odds ratio and p-value. 
Table 4.21 Significant factors associated with abortion and risk of maternal death for 
cases and controls at Mpilo Central Referral Hospital 1995-1997. Adjusted OR and 
p-value (N = 60) 
Factor Adjusted OR P-value 
Emergency care 3.28 0.018* 
Oxytocic drug treatment 2.92 0.193 
Blood transfusion 4.48 0.026* 
Evacuation of the uterus 3.08 0.002* 
*Statistically significant at 95% CI 
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Hypothesis six: The association of selected aspects of health service factors (emergency 
care, fluid intake and output recording, follow-up care and documentation of care) with 
maternal mortality due to severe pre-eclampsia/eclampsia in non-surviving cases and 
surviving controls women hospitalised at MCRH will hold after adjusting for confounders 
(residence, age, marital status, occupation and gravidity). 
The factors demonstrated in table 4 .16 were tested for further significance us mg the 
stepwise logistic regression test. The significant factors included emergency care, fluid 
intake and output recordings, follow-up care and documentation of care. 
Stepwise logistic regressions were used to test for further significance. The hypothesis was 
supported in terms of fluid intake and output recording (p-value = 0.000, OR = 1.53), 
follow-up care (p-value = 0.004, OR= 1.41) and documentation of care (p-value = 0.000, 
OR = 2.10) further confirming that women who were offered these care interventions were 
likely to die from severe pre-eclamapsia/eclampsia than those who did not receive such 
care. The hypothesis was rejected for emergency care (p-value = 0.125, OR= 1.21), the 
variable was no longer significant after stepwise logistic regression analysis. The results 
revealed that fluid intake and output recording was a most significant variable, followed by 
documentation of care and the rendering of follow-up care. Table 4.22 summarises the 
relevant OR and p-value. 
Table 4.22: Significant factors associated with severe pre-eclampsia/eclampsia and 
risk of maternal death for cases and controls at Mpilo Central Referral Hospital 
1995-1997. Adjusted OR and p-value (n = 63) 
Factor Adjusted OR P-value 
Emergency care 1.21 0.125 
Fluid intake and output recording 1.53 0.000* 
Follow-up care 1.41 0.004* 
Documentation of care 2.10 0.001 * 
*Statistically significant at 95% CI 
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4.6 SUMMARY OF CHAPTER FOUR 
Chapter four presents the results of the study. The first two sections presented results of 
abortion and severe pre-eclampsia/eclampsia groups. The last two sections presented 
answers to the four research questions. Results indicated that the risk of maternal mortality 
could be identified from the variables studied for the two groups. 
When proportions of cases and controls were compared for differences regarding the 
following standard of maternity care for abortion patients, variables such as the following 
were considered: 
• Emergency care given (summoning medical assistance, quarter to half hourly 
observations of BP, temperature, respiration and pulse) 
• Blood transfusion 
• Antibiotic drug treatment give 
• Analgesics given 
• Follow up care given (hourly to four hourly observations of BP, temperature, 
respiration and pulse) 
• Documentation of care 
The results suggest that women who died appear to have received better quantitative care 
than those who survived. The variable that remained significant for abortion was blood 
transfusion further confirming that women who were not transfused with blood were less 
likely to die. But women were eight times more at risk of dying from abortion if they did 
not have evacuation as treatments for abortion. Similarly, in the severe pre-
eclampsia/eclampsia group, when standard of maternity care was analysed regarding 
variables such as: 
• Emergency care (summoning medical assistance, quarter to half hourly 
observations of BP, temperature, respiration and pulse) 
• Fluid intake and output recording 
• Follow-up care (hourly to four hourly observations of BP, temperature, respiration 
and pulse) 
• Documentation of care given 
141 
it appears that women who died received better care than those who survived in relation to 
these aspects of care. 
When the risk was investigated unexpected findings were revealed. Women with a DBP 
;::::110 mm Hg and a mean DPB >120 mm Hg, and with omission of the following: 
• Emergency care 
• Fluid intake and output recording 
• Follow-up care 
• Documentation of care 
were less likely to die from severe pre-eclampsia/eclampsia. The variables of fluid intake 
and output recording, follow-up care and documentation of care remained significant after 
a stepwise regression test. As already mentioned in section 4.1, the results appear to be 
contradictory to expectations. These research findings will be further discussed in chapter 
five. 
It appears that the MCRH policy guidelines on the type of delivery of severe pre-
eclampsia/eclampsia pregnant women might have been practised, as the majority of both 
cases and controls underwent caesarean sections, in accordance with guidelines. In chapter 
five the data, analysed in chapter four, will be further discussed. 
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CHAPTER FIVE 
DISCUSSION OF FINDINGS 
5.1 INTRODUCTION 
The purpose of this study was to identify factors associated with maternal mortality among 
non-surviving (cases) and surviving (controls) women hospitalised for abortion and severe 
pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. This chapter discusses 
findings of this research addressing MMRs and CFRs in sections 5.2 and 5.3, abortion 
cases and controls in section 5.3 and severe pre-eclampsia/eclampsia cases and controls in 
section 5.4. 
Taking into account the problem of the unknown accuracy of recording of the care 
rendered, the following discussion was based on the actual recordings, and the limitation of 
records as a source of data was considered throughout as discussed in section 3.6.1 m 
chapter three. 
5.2 MATERNAL MORTALITY RATIOS 
The MMRs are measures of maternal mortality at national or institutional level, 
representing risks associated with pregnancies (WHO 1999:9). Over the three-year study 
period, 135 maternal deaths were recorded at the MCRH. According to the WHO (1999:4), 
a" ... maternal death is a tragedy for individual women, families, and their communities." 
Because women have multiple key roles in their homes and within communities, "... a 
society deprived of the contribution made by women is one that will see its social and 
economic status decline, its culture impoverished, and its potential for development 
severely limited" (WHO 1999:5). 
Identified major obstetric causes of MMRs at the MCRH were abortion, severe pre-
eclampsia/eclampsia, puerperal sepsis and postpartum haemorrhage (PPH). Of thel35 
maternal deaths that occurred at MCRH, abortion accounted for the largest proportion 
(34.1 percent) of deaths compared to severe pre-eclampsia/eclampsia (17.8 percent), 
puerperal sepsis (11.1 percent) and PPH (10.3 percent). Similar findings were reported for 
HCRH, Zimbabwe (Ashworth 1990:211). 
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The MMRs at MCRH for the period, from 1 January 1995 to 31 December 1997, were 
407.8 per 100 000 live births for 1995, 481.9 for 1996 and 275.8 for 1997. The problem of 
high MMRs confirmed previous estimates of 510.34 per 100 000 live births for HCRH and 
117.76 for MCRH reported for 1994 (MOH & CH 1997:129). The 1995, 1996 and 1997 
MMRs for MCRH indicated increased ratio in 1996 followed by a sharp decline in 1997, 
as displayed in table 1.2 in chapter one. 
The variations in MMRs experienced at the MCRH during the three-year period can be 
explained by three interlocking factors. Firstly, there was a national nurses' strike in 1996 
(see appendix 5.1) lasting for a period of six months affecting the central hospitals 
severely. Although it is unknown what impact the strike had on MMRs, it is, however, 
acknowledged that nurses and midwives contribute to maternity care (Dunkley 2000: 10). 
Their absence from the clinical areas, therefore, might have negatively impacted on the 
pregnancy outcome resulting in a rise in MMR for 1996. 
Secondly, the economic structural adjustment programme (ESAP), introduced in 
Zimbabwe during 1991, aimed at reducing the national budget deficit and the creating 
employment (MOH & CH, Zimbabwe 1999b:2). Instead of benefiting the broad public, the 
ESAP had devastating effects on the Zimbabwe general public in terms of economic 
survival and health status, especially on women. This observation is supported by high 
levels of unemployment among young people who expect to be employed after completion 
of their education (MOH & CH, Zimbabwe 1999a: 15). Similarly, the findings of this study 
confirmed the high unemployment figure relevant to the majority of abortion and severe 
pre-eclampsia/eclampsia women. Factors of nurses' strikes, harsh socio-economic 
conditions and high unemployment among women, in addition to the devaluation of the 
Zimbabwean dollar and a shortage of resources, were assumed to have influenced the 
MMRs for 1996. President Chissano of Mozambique stated that " ... health problems are 
intrinsically intertwined with poverty, and health for all is unattainable unless poverty is 
eliminated" (Chissano 1998: 1 ). 
Furthermore, life expectancy in Zimbabwe has sharply declined from 61 years in the early 
1990s to 5 5 in the late 1990s concomitant with a rise in deaths related to HIV I AIDS. 
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The first case of AIDS in Zimbabwe was identified in 1985 (MOH & CH, Zimbabwe 
1999b:15; National HIV/AIDS Policy Committee, Zimbabwe 1999:1). In fact, Tapper and 
Fransen (2000:24) reported that Zimbabwe is one of the countries with the highest HIV 
rates in the world and life expectancy might ultimately decrease to an average of 22.2 
years. Women bear the brunt of the disease for " ... as many as three in every 10 pregnant 
women between the ages of 15 and 25 years are HIV positive (Nyazema 2000: 17). Of the 
135 maternal deaths, seven (5.1 percent) of these cases were diagnosed as suffering from 
HIV/AIDS. In Manipular, India, an increased perinatal and maternal morbidity and 
mortality were reported for pregnant women suffering from HIV I AIDS, and their babies 
(Kumar, Uduman & Khurran 1997:432). 
Thirdly, with the HIV I AIDS pandemic and other factors already mentioned, the MMRs 
were expected to continue rising, implying that the decline observed for 1997 was 
unexpected and largely unaccounted for. However, personal communication with Moyo 
(27 .11.2000), who was the coordinator of midwifery education and clinical activities at the 
MCRH during the study period, provides possible causes for their decline including: 
• Revised midwifery curriculum (see course content appendix 5.2) 
• Midwifery training schedule and supervision of students' clinical performance 
(appendix 5. 3) 
• Midwifery research (appendix 5.2) 
• Health assessment (appendix 5.2) 
• Masters prepared midwifery personnel 
• Goal oriented ANC protocol (see guidelines appendix 5.4) 
These measures introduced at the MCRH at the end of 1996 might offer possible 
explanations for the reduced MMR reported at MCRH during 1997. 
5.2.1 Revised midwifery curriculum 
The introduction of a revised national midwifery curriculum in 1996 created a need to 
prepare teachers of student midwives in the research process and health assessment. 
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According to Moyo (27.11.2000 Personal Communication) staff development was 
essential to promote students' knowledge and skills in both the classroom and clinical 
settings. Enhanced health assessment skills enabled midwives to identify health problems 
among pregnant women, and to provide appropriate care. These factors could contribute to 
better pregnancy outcomes at MCRH. 
5.2.2 Midwifery training schedule 
The student midwife numbers were 90 per year in comparison with the nine semor 
supervisors. Traditionally, these students were divided into three intakes. However, in 1997, 
the students were divided into two streams ( 45 in each group) enabling nine senior teaching 
staff to be in the clinical continually area for uninterrupted periods of three months to 
strengthen the supervision of clinical performance. Student-centered performance supervision 
promotes skill acquisition including the capacity to execute life-saving midwifery emergency 
care. Students' competencies are then applied to improve women s' health and pregnancy 
outcomes under the supervision of senior teaching staff. 
5.2.3 Midwifery research 
The theoretical input of the research process for student midwives was a component of the 
revised 1996 curriculum. Research is an enquiry that can be used to identify women's 
obstetric health problems relevant to MMRs (Bowling 1997:1). Based on research 
findings, midwives attempt to ensure that all pregnant women have access to the necessary 
care for their obstetric complications as they arise. 
5.2.4 Masters prepared staff 
A masters prepared midwifery teacher joined the teaching team at MCRH by the middle of 
1996. If the quality of work that this staff member produced was high, as is expected of 
advanced level practitioners, her services could contribute to the enhanced quality of 
midwifery care with a subsequent reduction in MMRs. 
5.2.5 Goal oriented ANC protocol 
Zimbabwe adopted an evidence-based ANC protocol, since the end of 1996, focusing on a 
minimalistic approach to antenatal care (see appendix 5.4; revised protocol). 
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This protocol was based on the findings of a Zimbabwe randomised control trial 
suggesting that women who made fewer visits to the ANC, compared to those women who 
followed a traditional programme of ANC, experienced no adverse effects in their 
pregnancy outcomes (Munjanja et al 1996:369). A traditional programme of ANC included 
women making monthly visits up to 28 weeks of pregnancy, twice every week until 36 
weeks of gestation, thereafter weekly visits until delivery (Rooney 1992:6). With the goal 
oriented ANC protocol recommending six ANC visits, during an uncomplicated 
pregnancy, care-providers are expected to promote individualised and appropriate care for 
every pregnant woman. Although the Zimbabwe ANC protocol has not been evaluated to 
determine its effectiveness since it was implemented, ANC remains an important strategy, 
which aims at reducing maternal mortality. Pregnant women attending ANC at the MCRH 
during 1997 might have benefited from the goal oriented ANC protocol implemented in 
1996. 
Midwives form the backbone of maternity care in any country and have the potential to 
reduce MMRs. Evidence from rural Bangladesh indicated that the MMR declined (from 3.8 
to 1.4 per 100 000 live births) after midwives, provided with the necessary skills and support, 
attended to home deliveries over a three-year period (Fauvea et al 1991 :1183). In Zimbabwe, 
further research is required involving observational prospective studies of the clinical 
performance of midwives as well as time and motion studies need to evaluate the 
effectiveness of the implemented midwifery interventions and care rendered to women, in 
terms of both quantity and quality. 
5.3 CASE FATALITY RA TES 
The impact of abortion and severe pre-eclampsia/eclampsia on mortality among women for 
the study period, measured as CFRs, were 0.9 and 7.5 percent for every 100 women 
respectively. The rate for abortion is comparable to that of Africa as a whole (0.7) but 
higher than that for the developed regions (>0.1) of the world (WHO 1998b:14). The 
literature review did not identify comparable case fatality rates for severe pre-
eclampsia/eclampsia but the rate of 7.5 percent per 100 women determined by this study 
appeared to be too high to be ignored by Zimbabwe's health care-providers. From the case 
fatality rate, the extent of the problem of women who died from severe pre-
eclampsia/eclampsia during the three-year study period was identified. 
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According to WHO (1999:1) " ... for every woman who dies, many more suffer from 
serious disability for life". The CFRs for abortion and severe pre-eclampsia/eclampsia 
highlight the direct impact of the two high-risk-pregnancy conditions on women, which 
should concern care-providers at the MCRH. 
5.4 QUALITY OF MATERNITY CARE 
With regards to the findings pertaining to some variables for the abortion group namely 
oxytocic drug treatment and blood transfusion and for the severe pre-eclampsia/eclampsia 
group, such as DBP, emergency care (quarter to half hourly observation of BP, 
temperature, respiration and pulse) fluid intake and output recordings, follow-up care 
(hourly to four hourly observations of BP, temperature, respiration and pulse) and 
documentation of care, the results appeared to be contrary to expectations. The reason for 
this could be that midwives normally make sure that records of dying patients are complete 
in view of the anticipated MMRC investigations. Unfortunately, the assumption exists 
worldwide that midwifery/nursing records are not always true reflections of the care that 
was rendered to patients. A study in USA demonstrated that nursing records did, in fact, 
not show a complete picture of the interventions provided or their effects (Hale et al 
1997:213). 
The findings that cases were provided with better care than the controls were unexpected. 
Maine (1991: 16) asserts that more women die from pregnancy related complications when ,: 
they have been provided with substandard care. In this study, the reason why women died, v 
despite having been offered better recorded care than the survivors might be embodied in 
two determinant factors. Firstly, each woman brings with her into the health care system 
personal factors influencing her responses to the care provided. Factors as pre-existing 
debilitating undiagnosed diseases, such as HIV I AIDS and malaria, might have influenced 
women's chances of responding favourably to treatment or maternity care. 
Furthermore, although women who died reportedly received better documented care, 
physiologically women's responses to treatment might have been influenced by their 
resilience to postabortion complications or severe pre-eclampsia/eclampsia. The controls 
were presumably not under threat, in terms of their physiological responses while those 
who died might have encountered further progression of their conditions. However, this 
could be neither confirmed nor denied from studying these patients' obstetric records. 
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Secondly, this was not a time and motion study that would have highlighted the actual time 
required to provide care. In view of this limitation it could not be assumed that women 
who died were promptly provided with care. Delays in receiving quality obstetric care or 
treatments contribute to maternal mortality (Maine, Akalin, Ward & Kamara 1997: 13; 
Mbizvo et al 1994:5). The obstetric records did not reflect the time required to reach the 
MCRH, nor the patients' general physical conditions on admission to MCRH. 
Having reviewed the MMRs, the CFRs and the quality of maternity care, the findings will 
now be discussed by attending first to abortion and thereafter to severe pre-
eclampsia/eclampsia cases and controls. The strategies for data analysis, for this 
retrospective case-control study, were organised to include univariate descriptive statistics, 
Mantel-Haenszel Chi-square test or Fischer's exact test for 95% CI and OR and stepwise 
logistic regression tests. Details of their application to the data were presented in chapter 
three (section 3.1.2.3). 
5.5 ABORTION CASES AND CONTROLS 
Forty-six maternal deaths due to abortion related complications were recorded during the 
three-year period. Because of considerable numbers of incomplete records, only 20 cases 
and 40 controls satisfied the inclusion criteria for this study. Despite this limitation, the 
analyses related to the abortion group, relevant to the socio-demographic, physiological, 
obstetric/gynaecological and health service factors identified important findings on which 
the following discussion could be based. 
5.5.1 Socio-demographic factors 
The findings related to the socio-demographic factors are discussed under residence (urban 
and rural), age, marital status, education and occupation status. 
The finding that the majority of cases and controls were from the urban setting was 
expected since the MCRH is geographically situated in the second largest city in 
Zimbabwe. It, therefore, provides health services for clientele mostly from an urban 
setting. Comparison between cases and controls was impossible because there were only 
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two women among the cases from the rural settings. Thus further research exploring 
factors associated with maternal mortality in rural settings is required for purposes of 
future comparisons .. 
The finding that almost 100.0 percent of both cases and controls came from the urban 
/setting was suspect of a false impression about women's actual residences. Generally, the 
practice in Zimbabwe is that pregnant women live in the rural areas until late in the third 
trimester of pregnancy. At term they, travel to the urban settings to live with their-husbands 
or relatives while awaiting delivery at a city PHC facility or at the MCRH. Based on this 
practice, it is very likely that women gave their urban rather than their rural addresses on 
admission to MCRH, creating a false impression about their actual place of residence 
where they spent the bulk of their time, or where they attended ANC. 
In terms of age, the majority of abortion cases were among the age group of 30 to 39 years. 
This is contrary to a RSA study where the most affected group were women who were 
between 20 to 24 years old (Boes 1987:158). This suggests that age alone cannot be used as a 
determinant factor in classifying women as high-risk for abortion. The factors affecting the 
risk of maternal mortality due to abortion are diverse (Royston & Armstrong 1989:114). 
Other factors such as woman's health status before abortion, gravidity combined with 
advancing maternal age might have reduced women's resilience to postabortion 
complications. 
When marital status was analysed, in terms of married and other (single, divorced, 
separated or widowed) women, there were almost equal numbers among abortion cases 
(60.0 percent) and controls (55.0 percent) who were unmarried. These findings suggest that 
women of all types of marital status had the same chances of dying when they presented 
with abortion (p-value = 0.715, OR= 1.23, 95% CI 0.36-4.20). The explanation may be 
that every woman, irrespective of her marital status, faced risks associated with sepsis and 
haemorrhage resulting from abortion. 
Formal employment, the world over, is a source of income, and therefore women, without 
this source of income, are often unable to pay for maternity care during pregnancy or 
childbirth. Moreover, women need financial resources to raise children. Financial 
hardships might have influenced a number of cases and controls to seek abortion services. 
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In this study, a large number of both cases (95.5 percent) and controls (100.0) were 
unemployed and this finding was consistent with the findings of the Zimbabwe 
Demographic and Health Survey (CSO, Zimbabwe 1995a:22) indicating that a high 
proportion of Zimbabwean women were unemployed. When women are economically 
disadvantaged they are often at greater risk of malnutrition and anaemia, which are risk 
factors increasing MMRs (WHO 1999:16). Ways need to be found to empower 
'1\ 
lJ Zimbabwe's women economically in order to promote their health status and reduce 
maternal morbidity and mortality. 
In this study, educational qualifications of abortion women were not recorded for the 
majority of the cases (95.0 percent) and controls (87.5 percent). Although education had in 
previous studies had been found to be a very important factor impacting on pregnancy 
outcome, its association with maternal mortality could not be demonstrated in this study. 
Based on this finding, it is inferred that health care-providers might have viewed one's 
educational level as having little influence on the outcome of abortion. The ability of 
women to use the information they received from care-providers could be largely guided 
by their ability to conceptualise that information, and utilise it in enhancing self care health 
promotion behaviours (Howson et al 1996:35). This is particularly important with regards 
to the effective use of contraceptive methods that play a crucial role in preventing too 
many, too frequent or unwanted pregnancies and reducing the need for procuring 
abortions. 
5.5.2 Physiological factors 
The findings of this study revealed that more cases than controls suffered from anaemia. 
This finding confirmed previous retrospective data from Lesotho, Malawi, Uganda and 
Zambia, which demonstrated that anaemia, was frequently noted among cases (Nyaphisi at 
el 1994:96). Generally, women who were anaemic (Hb sl 1 g/dl), were at greater risk of 
dying than those with a normal Hb level (>11 g/dl) (WHO 1999:14) were. However, a 
Chi-square p-value of 0.335 showed anaemia was not statistically significantly associated 
f ~ith the risk of ~a~ernal mortality amo~g abortio~ w.omen. This insi.gni~cant a.ssociati~n 
, did not necessarily imply that postabort10n comphcat10ns and anaemia did not mteract m 
contributing to maternal deaths. Anaemia is one of the most significant indirect causes of 
death, causing mortality through cardiovascular arrest. It is also considered to predispose to 
a large proportion of direct deaths (WHO 1999:14). The WHO (1993a:l) adds " ... In 
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anaemic women even a small blood loss associated with normal delivery can result in 
death." Complications, such as haemorrhage and sepsis that often result from anaemia are 
known to be risk factors for maternal death (WHO 1999: 16). 
In investigating abortion women's BP and thermal levels, the findings indicated that these 
variables were not statistically significantly associated with maternal deaths. The results, 
however, showed that the mean temperature level ( 4 l .5°C) for the women, who died, was 
higher than for those who survived (38°C) implying that sepsis had progressed further 
among the cases. Genital tract sepsis could lead to septicaemia and maternal deaths 
(Bennett & Brown 1999:241). A study in rural Bangladesh indicated that of the 58 
maternal deaths studied, genital infections were responsible for 38.0 percent of all deaths 
(Khan et al 1985:327). Some women are very vulnerable to genital infections, especially if 
·they are anaemic and in this study anaemia was more prevalent among cases than controls. 
5.5.3 Obstetric/gynaecological factors 
In terms of obstetric/gynaecological factors (gravidity, gestational period, types of 
abortion) analysed, there was no significant association with maternal mortality. The 
findings showed that postabortion women of different gravidities were equally likely to die 
or survive. By contrast a Bangladesh study found that women who were gravid one or 
those higher than gravid four were at greater risks of dying from septic abortion (Alaudin 
1986:13). However, proportionally, as shown in table 4.3, more cases (40.0 percent) than 
controls (20.0 percent) were gravid four and above. Despite the fact that there was no ( 
statistical significance, in clinical terms, it could be inferred that gravid four and above1 
appeared to be a risk factor for maternal mortality for post abortion cases. 
This study revealed that in both cases and controls, the majority of abortions occurred in 
the first trimester, more commonly than in second trimester. Abortion of this nature is 
often attributed to abnormalities of the uterus and embryos or and to maternal infections 
(Bennett & Brown 1999:238). Alternatively, it is possible that sepsis, which was a 
common complication among women, might have been associated with illegal abortions. 
This assumption is supported by the findings of the multi-centre study in Lesotho, Malawi, 
Uganda and Zambia, which linked sepsis to illegal abortions involving the use of 
traditional medications or any other form of induction (Nyaphisi et al 1994:88). Illegal 
abortion might have been the cause of sepsis, common among both cases and controls. 
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This means that further factors relevant to abortion, not investigated by this study, should 
be further researched. However, it could prove almost impossible to obtain information 
from women who underwent illegal abortions. These women might fear legal prosecutions 
as they transgressed Zimbabwe's laws. 
The findings of this study showed that 15.0 percent of cases were unclassified abortions 
suggesting that a decision could not be made pertaining to accurate diagnosis. In view of 
the high proportion of cases (68.4 percent) in table 4.6 who presented with pyrexia, it 
appeared that care-providers might have failed to identify other signs of sepsis in order to 
reach accurate diagnoses, and to provide appropriate midwifery care. 
5.5.4 Health service factors 
The health service variables discussed in this section include contraceptive use (family 
planning methods), ANC booking status, emergency postabortion care, oxytocic drug 
treatment, blood transfusion, analgesia, evacuation of the uterus, follow-up care and 
documentation of care. Findings contrary to expectations were discussed in section 5.4. 
This study identified that the majority of cases (90.0 percent) and controls (82.5 percent) 
, did not use any contraceptives prior to their aborted pregnancies. A similar pattern was 
~ ~ 
· \_, ;leported in the RSA where only a few women, among those admitted for abortion, were 
cu using contraceptives (Jewkes, Fawcus, Rees, Lombard & Katzenellenbogen 1997:232). 
The non-use of contraceptive methods by women provides an opportunity for unplanned 
pregnancies, leading to unsafe abortions and subsequently increased statistics of maternal 
morbidity and mortality. 
In Romania, the MMRs rose when the former President Ceausescu banned family planning 
services in 1965 (WHO 1990: 1 ). Statistics indicated a rising trend in the Romanian MMR 
due to unsafe abortions from an estimated 80 in 1966 to about 160 per 100, 000 live births 
in 1983. This rate declined following the re-introduction of family planning and back-up 
abortion services in 1989 (WHO 1990:1). Women admitted for abortions at MCRH might 
have been under-served by the family planning programmes, which could account for 
some of these possibly unwanted pregnancies and suspected unsafe abortions. The risk of 
death from unsafe abortion is very high in developing countries. Ladipo (1990:20) asserts 
that about 200 000 women in the third world die each year from unsafe abortion. 
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The finding that a high proportion of postabortion women had not booked for antenatal 
care was expected, since in Zimbabwe women generally book late (in their second or third 
trimesters) for antenatal care. The results confirmed no statistically significant association ~ 
of women's antenatal care booking status with maternal mortality. This means that there 
was no difference in chances of survival in relation to ANC care after having had an 
abortion between cases and controls. The analysis might have been affected by an almost 
equal distribution of cases (70.0 percent) and controls (75.0 percent) for the variable of 
unbooked status. Some previous studies support, while others contradict, that ANC is 
effective in reducing maternal mortality, particularly in developing countries. A study of 
9318 women, in Addis Ababa, Ethiopia, found a lack of ANC to be a risk factor for 
maternal mortality (K wast & Liff 1988: 15). In contrast, in the USA, Zaid et al (1996:217) 
reported no difference in maternal outcomes between women who had received ANC and 
those who had not. As McDonald ( 1996: 1) observed, " ... there is insufficient evidence to 
reach a firm decision about the effectiveness of ANC, yet there is sufficient evidence to 
cast doubt on the possible effect of ANC." 
Emergency postabortion care investigated in this study, consisted of summoning medical 
assistance and monitoring BP, temperature, respiration and pulse. The measurements 
against these variables were whether they were done or not done for the woman indicated 
by "yes" or "no." The sum of scores of each item was then totalled. A review of the results 
showed that the abortion women who did not receive postabortion emergency care were 
less likely to die than those who had this care (p-value = 0.025, OR= 0.21, 955 CI= 0.04-
1.00). In proportional terms, more cases (35.0 percent) than controls (10.0 percent) 
received postabortion emergency care. This suggested that the women who died were 
provided with better recorded quantitative care than those who survived. However, 
women's survival does not depend on the monitoring of their vital signs only because a 
single intervention is insufficient in saving lives. But when care is given as a 
comprehensive package, it is more likely to avert abortion-related deaths. On the other 
hand, it is likely that women who died were monitored more intensely because their 
condition dictated the pace of surveillance and care. 
.. 
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This study showed that there was a statistically significant difference in deaths due to 
abortion between women who received and those who did not receive oxytocic drug 
treatment. The risk of dying for women who had not received oxytocic drugs was six times 
higher than for those who were given this drug treatment. This finding confirmed previous 
. -
reports from controlled trials in the UK about the benefits of using oxytocics in post 
abortion cases (Prendiville & Elbourne 1989: 1165). Oxytocic drugs were found to have the 
potential of reducing the risk of postabortion bleeding. As shown in table 4.8b, more 
controls (90.0 percent) compared to cases (60.0 percent) were given oxytocic drug 
treatment implying that oxytocic drug treatment could have increased the women's 
chances of survival. Based on this finding, the availability of these essential drugs, for 
treatment of abortion women, at every health facility, is and should be emphasised. 
Midwives should be knowledgeable about the administration of these drugs. 
The finding that women who did not receive blood transfusions as postabortion treatment, 
were less likely to die than those who received blood was unexpected. Blood is known to 
save human lives from time immemorial. In this study, a higher proportion (55.0 percent) 
of cases received blood transfusions compared to the controls (27.5 percent). Although this 
study did not investigate blood transfusion treatment regarding the timing of transfusions, 
nor amounts infused nor the women's Hb level at the time of transfusion, certain 
inferences could be made. Firstly, it is possible that women who died might have been 
transfused with blood when it was too late or the amount transfused might have been too 
little to raise the Hb to a level sufficient to sustain life. Descriptive analysis in this study of 
Hb level demonstrated that anaemia was more prevalent among cases than controls 
suggesting that timely blood transfusions according to individual women's needs was 
required for successful outcomes. The blood banks in Zimbabwe face critical shortages of 
blood for patients because the donors are scared that they may be informed about their HIV 
status when they offer their blood for emergency cases. Thus, the patients requiring blood 
might not have been given the blood because of either non-availability of blood or delays 
in obtaining blood for cross-matching. 
In the analyses of antibiotic drug treatments for postabortion women, the findings revealed 
that antibiotics were liberally prescribed for both cases and controls with a slightly higher 
level for cases (90.0 percent) than for the cases (85.0 percent). 
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Similar findings were reported by Nyaphisi et al (1994:89) in the Lesotho, Malawi, 
Uganda and Zambia multi-centre study where antibiotics were frequently given to a higher 
proportion of cases than controls. The findings of this study suggesting that the use or non-
use of antibiotics was not statistically significantly (p-value = 0.461) associated with the 
women's chances of survival following abortion, did not rule out the importance of 
antibiotics in treating postabortion infections. The lack of non-significance could be 
explained by the fact that there was an almost equal distribution of proportions between 
cases and controls who were given antibiotics. 
When this study investigated the use of analgesic drugs for postabortion pain control, the 
findings revealed that the majority of cases (70.0 percent) and controls (85.0 percent) were 
not given any analgesics. These results reflected a serious omission on the part of care-
providers in the delivery of postabortion care. The probability that these care-providers 
might not have been appreciative of the degree of pain women experience following 
evacuation should be further investigated. Abortion women often suffer from pain related 
to scraping of the uterine wall during evacuation and uterine muscle contractions brought 
about by emptying of the uterine cavity (Winkler et al 1995:5-2). In this study, more than 
half of both cases (60.0 percent) and controls (92.5 percent) underwent evacuations of the 
uterus. Based on this finding pain control among abortion women should be an integral 
part of the postabortion care package and training of care-providers might be necessary in 
an attempt to promote the quality of care in controlling the pain experienced by 
postabortion women in Zimbabwe. 
This study revealed that the evacuation of the uterus, as a postabortion care intervention 
was significant. Women who did not have an evacuation of the uterus done were eight 
(8.3) times more likely to die than those who received this intervention (p-value = 0.0004). 
Retention of products of conception is one of the major causes of puerperal sepsis, 
septicaemia and maternal death (Bennett & Brown 1999:241). Thus, training of care-
providers, particularly those serving the rural women at the PHC care centres (first level of 
! the referral system), so that they are skilled to perform this life-saving procedure, is a 
matter that requires attention. 
This study showed that aspects of postabortion care that included follow-up care 
(monitoring of the BP, temperature respiration and pulse, one to four hourly, as a follow-
up to emergency care for postabortion women) and documentation of care were not 
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statistically significant. Thus, the presence or absence of such aspects of care did not affect 
the women's chances of surviving after abortions. In the data analysis, documentation was 
rated as "complete" or "incomplete". This meant that when (one or more) care variables 
were unrecorded, documentation was deemed to be "incomplete". The finding showed that 
more cases (20.0 percent) than controls (7.5 percent) had complete documentation of care. 
As already discussed in section 5.4, reasons why abortion women died despite being 
rendered what seemed to be better care were multifactoral. This is equally applicable to 
women hospitalised for severe pre-eclampsia/eclampsia as discussed in section 5.6. 
5.6 SEVERE PRE-ECLAMPSIA/ECLAMPSIA CASES AND CONTROLS 
The mortality from severe pre-eclampsia/eclampsia, in this study, was 20.7 (24) percent of 
all direct maternal deaths (116) which occurred during 1995 to 1997. Severe pre-
eclampsia/eclampsia was thus one of the leading causes of maternal mortality at MCRH 
during the study period, which confirms previous reports from the UK and Uganda 
(Department of Health, UK 1994:19; Okong & Mirembe 1997:174). Six (25.0 percent) of 
these deaths were recorded in 1995, 15 (62.5 percent) in 1996 and three (12.5 percent) in 
1997, showing the highest proportion of women who died for 1996 and the lowest for 
1997. 
The discussion in this section pertains to findings of the analyses of socio-demographic 
(5.6.1), physiological (5.6.2), obstetric/gynaecological (5.6.3) and health service (5.6.4) 
factors as they relate to severe pre-eclampsia/eclampsia cases and controls studied during 
this research 
5.6.1 Socio-demographic factors 
The women who died were mainly from the urban setting where there was easy 
accessibility to any health facility. By contrast, previous studies in Zimbabwe and 
Tanzania, reported maternal deaths to be more common among women who lived far from 
health care services (Mbizvo et al 1994:376; Urassa et al 1997:56). Women might, 
however, overcome the problem of distance but die at health care facilities because the 
care provided might be suboptimal (Maine et al 1997:13). This was the experience in the 
UK where, through focused reviews of severe pre-eclampsia/eclampsia maternal deaths, 
suboptimal care was identified as a risk factor contributing to MMRs (Department of 
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Health, UK 1994:32). But this research could not identify from the records whether the 
women suffering from severe pre-eclampsia/eclampsia arrived at the MCRH during the 
late stages of these complications. 
When the socio-demographic factors of age, marital status, and occupation were examined for 
their association with maternal mortality, the results showed that both cases and controls had 
the same chances of dying from severe pre-eclampsia/eclampsia despite their varied socio-
demographic characteristics. In view of these findings, severe pre-eclampsia/eclampsia 
remains a serious pregnancy complication and one requiring prompt appropriate attention. 
According to Surratt (1993:501), the sequalae of severe pre-eclampsia/eclampsia resulting 
from biochemical and pathophysiological changes can be assumed to affect all women 
irrespective of their socio-demographic factors. For example, Arbogast, Leeper, Merrick, 
Olive and Talyor (1994:341) suggest that pathological changes related to endothelial damage 
due to a low ratio of toxicity-preventing activity (TxP A) to very low density lipoprotein 
(VLDL) in pre-eclampsia leads to hypertension, proteinuria and oedema. Such changes, 
depending on the extent of the endothelial damage, influence the impact of severe pre-
eclampsia/eclampsia on pregnancy outcomes. 
In terms of education, there appeared to be a reasonable level of literacy among the severe 
pre-eclampsia/eclampsia women. Educational attainment was comparable between cases and 
controls. Notably, the majority (72.2 percent) of women who died attained secondary school 
education. This was contrary to the findings ofNyaphisi et al (1994:67) in Lesotho, Malawi, 
Uganda and Zambia, where women who died were significantly more likely to have had no 
education compared to those who survived. The findings, in the current study, suggested that, 
although formal education might be central in improving women's health, there could be other 
determinants influencing maternal mortality such as insufficient health information or 
inadequate health care services. Unless the women could be in favourable, informative 
"'l 
environments, education alone might not guarantee improvements in their health seeking . 
behaviours. Alternatively, if women are not in salaried employment, as was the situation for\ 
·- -the majority of women in the pre-eclampsia/eclampsia group, their low socio-economic status 
might have negative impacts on their health seeking behaviours. 
The findings from the review of the sample's occupation status were similar to that of the 
abortion study group. Except for four women who survived, all controls and all cases were 
\ unemployed suggesting that this group of women were financially disadvantaged. 
!.---"-
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Although the majority of cases (90.5 percent) and controls (73.3 percent) were married, 
this study could not identify whether they received financial support from their husbands, 
and if they did, whether there was sufficient money for all their needs. As Jejeebhoy 
(1997:ii), at a SM Technical Consultation 18 to 23 October 1997, in Colombo, Sri Lanka, 
asserted" ... women's powerlessness and unequal access to resources set the stage for poor 
reproductive health and unsafe motherhood even before pregnancy occurs". It appears that 
although almost all the severe pre-eclampsia/eclampsia women, in this study, were from 
the urban setting, they could not avail themselves of income-earning opportunities. 
5.6.2 Physiological factors 
The analysis of the four selected physiological factors (Hb level, DBP, mean DBP and 
gestational age) reveals important risks for maternal death. Review of the literature found no 
previous studies directly linking anaemia (Hb level .$1 lg/dl) to severe pre-
eclampsia/eclampsia. But the finding, in this study, that 66.7 percent of cases compared to 
50.0 percent of controls suffered from anaemia suggested a higher risk for the women who 
died. Anaemia, in its severe form, can physiologically, mimic pre-eclampsia by causing 
oedema, hypertension, and proteinuria and these pathophysiological characteristics of pre-
eclampsia might have negative impacts on pregnancy outcomes (K wast 1991: 159). 
The DBP of 2':110 mmHg in pre-eclampsia women is a warning sign of worsening of the 
condition, which often precedes severe pre-eclampsia/eclampsia. Clinically, no care-
provider should wait to begin intervention until the woman has developed eclampsia. The 
finding, in this study, that a DBP of 2':110 mmHg was not strongly associated with maternal 
mortality among severe pre-eclampsia/eclampsia women, was unexpected. On the 
contrary, Lara Gonzalez, Garcia Alonso, Macias Gallardo and Alpuche (1999:253), in 
Mexico, reported an average DBP of 110 mmHg for women who died from eclampsia 
indicating that clinical importance should be attached to a very high DBP. Further 
unexpected findings pertained to the mean DBP of >120 mmHg. In this study, the results 
of the analyses showed that women with a mean DBP > 120 mmHg were less likely to die 
from severe pre-eclampsia/eclampsia as the majority of these women were among the 
controls (54.8 percent controls versus 23.6 percent cases). The controls survived, despite 
the abnormally high mean DBP presumably because they responded to treatment better 
than the cases for reasons which could not be ascertained from patients' obstetric records 
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reviewed during this research. Further research regarding DBP levels of women suffering 
from severe pre-eclampsia/eclampsia might yield important insights into the 
pathophysiology and assist the formation of more appropriate guidelines for treatment 
reducing MMRs. 
Three (14.3 percent) of the women who died developed the HELLP syndrome reducing her 
chances of survival. The pattern of the HELLP syndrome was confirmed by a study from 
Aga Khan University Hospital, Karachi, Pakistan, where out of 120 cases of severe pre-
eclampsia/eclampsia, 36 suffered from HELLP syndrome (Zuberi, Arif, Khan & Pal 
1998 :29). In addition to its characteristics of haemolysis, elevated liver enzymes and low 
platelet count, women with severe pre-eclampsia manifesting with this syndrome show a 
significantly greater frequency of developing DIC, eclampsia and acute renal failure (Poole 
1995:557; Zuberi et al 1998:29). Care-providers who are unfamiliar with the clinical 
features of the HELLP syndrome might misdiagnose women with the syndrome thereby 
delaying appropriate interventions. The interventions often implemented are caesarean 
sections or inductions of labour, irrespective of gestational period, because of the serious 
threat to life that the HELLP syndrome poses. 
5.6.3 Obstetric/gynaecological factors 
Gravidity was not statistically significantly associated with a maternal mortality risk, 
implying that women of different parity had the same chances of survival if they suffered 
from severe pre-eclampsia/eclampsia. In the UK, Wallenburg's (1989:382) review of 
hypertensive diseases of pregnancy confirms that the disease is mainly, but not exclusively, of 
nulliparae. Although this study found no association between gravidity and the survival 
outcome, the prevalence of severe pre-eclampsia/eclampsia was, however, higher among 
women who were pregnant for the first time than among those who were pregnant the fourth 
or subsequent times. This is consistent with the majority of studies indicating a high incidence 
of severe pre-eclampsia/eclampsia among primiparous women (K wast 1991: 157). 
The component of gestational period was analysed to determine its association with maternal 
mortality. The findings showed no significant association with mortality whether pregnancy 
was full term or preterm. In about half of the cases (57.1 percent) and controls (50.0 percent), 
severe pre-eclampsia/eclampsia developed at term. This finding was consistent with a report 
from the UK, indicating that pre-eclampsia/eclampsia occurred late in the third trimester 
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(Wallenburg 1989:397). However, possibly the onset might have been from the mid-trimester 
as reported by Atterbury, Groome and Baker (1996: 163) from the USA. The findings of 
Atterbury et al (1996: 165) suggest that, compared with normotensive women, those who 
developed severe pre-eclampsia had significantly higher mid-trimester BPs. This implies that 
women with identifiable risk factors for pre-eclampsia, such as younger primigravida, must be 
monitored closely during the antenatal period in an attempt to detect and treat the condition 
early. 
5.6.4 Health service factors 
The component of health service variables namely ANC booking status, emergency care, 
anti-hypertensive/anti-convulsant drug treatment, fluid intake and output recording, follow-
up care, type of delivery and documentation of care analysed are the focus of the 
discussion in this section. Findings that were contrary to expectations were addressed in 
section 5.4. 
In the Zimbabwe context, ANC is an integral part of the MCH within the PHC model of 
care. Women are encouraged to book for ANC because the antepartum period may be the 
only time that women undergo thorough health assessments through the goal oriented ANC 
as discussed in section 5.2.5. Some of the risk factors for maternal mortality such as 
anaemia, malaria, and hypertension co-existing with pregnancy may be identified and the 
woman offered treatment or referred to central hospitals for specialised obstetric care. The 
finding that ANC booking status for severe pre-eclampsia/eclampsia women was 
insignificant was not surprising. The effectiveness of ANC in reducing maternal mortality 
due to severe pre-eclampsia/eclampsia is unknown. A USA study by Zaid et al (1996:217) 
found no evidence in the effectiveness of antenatal care in reducing maternal mortality, 
although their study was not specifically focused on severe pre-eclampsia/eclampsia. 
According to Bennett and Brown (1999:323), women who suffer from fulminating severe 
pre-eclampsia/eclampsia, developing rapidly before any action is taken, are most 
unaffected by antenatal care. If a reduction in severe pre-eclampsia/eclampsia deaths is to 
be achieved, ANC is best provided as part of an essential package for aggressive 
management of pregnancies complicated by severe pre-eclampsia/eclampsia (Leitch, 
Cameron, & Walker 1997:921). 
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Emergency care (calling of medical assistance, quarter to half hourly monitoring of BP, 
temperature, respiration and pulse) is standard care for women with severe pre-
eclampsia/eclampsia, which is vital in reducing maternal mortality and morbidity. 
However, this study found that the difference in the chances of survival between cases and 
controls after being provided with emergency care might have occurred by chance. The 
review of obstetric records showed that a greater proportion of cases (91.0 percent) than 
that of the controls (54.8 percent) were provided with emergency care. As already pointed 
out in section 5.4, women's responses to care are influenced by many factors such as when 
the care is rendered and the quality of such care. Women who died might have been 
rendered emergency care at a stage when it was too late for them to survive. Furthermore, 
providing emergency care that is specified in this study did not imply that the doctor who 
was called by midwives was readily available for the women, or that the women were 
given prompt treatment based on the findings of the vital signs. These are facts that this 
study could not confirm or refute but are important in influencing maternal survival. 
In investigating anti-hypertensive/anti-convulsant drug treatment, the findings were that 
the treatment was given to the majority of both cases (90.5 percent) and controls (95.2 
percent). This was expected and was in line with the standard anti-hypertensive/anti-
convulsant drug treatment recommended by the updated essential drug list for Zimbabwe 
(EDLIZ) and Standard Treatment Guidelines for Zimbabwe (MOH & CH, Zimbabwe 
2000:66-67). However, Sibai (1996:264) warns that, pre-eclampsia as a unique syndrome, 
does not respond well to anti-hypertensive drug treatment, and recommends timely 
delivery as one of the key treatments of pre-eclampsia. This might well explain why some 
- f 
women died despite receiving the anti-hypertensive/anti-convulsant drug treatment. i 
In severe pre-eclampsia/eclampsia, women have excessive extracellular fluid that is 
inappropriately distributed between intravascular and extravascular spaces of the 
extracellular fluid compartment (Cunningham & Gant 1994: 109). This phenomenon is 
attributable to the pathophysiological changes which characterise pre-eclampsia due to 
generalised vasospasm resulting in less blood flow through the kidneys, causing a decrease 
in glomerular filtration rate (Surratt 1993:501). According to Arbogast et al (1994:340) a 
low ratio of TxP A to VLDL in pre-eclampsia leads to endothelial cell damage, including 
the kidneys. Combined, these factors lead to acute renal failure resulting in oliguria, and 
possibly death. 
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Thus, the recording of intake and output when managing severe pre-eclampsia/eclampsia 
women becomes a very important aspect. The findings in this study showed that non-
recording of intake and output, for women suffering from severe pre-eclampsia/eclampsia, 
was significantly associated with reduced chances of dying. I.>- was especially noteworthy_ \ 
that the proportion (85.7 percent) of cases with recorded fluid intakes and outputs was 
significantly higher than that of the controls (38.1 percent). 
In view of the pathophysiological changes in body fluid, which occur m severe pre-
eclampsia/eclampsia, women are at risk of acute renal damage. Therefore, monitoring of 
what is infused and urinary output becomes vital. In fact Usta and Sibai (1995:323) 
recommend administering lactated Ringer's solution at a rate of about 100 ml/hour and to 
be placed on a pump to ensure adequate delivery of fluids. All eclampsia patients should 
have continuous bladder drainage with an urimeter inserted to assist accurate fluid 
management and to prevent development of pulmonary oedema from fluid overload (Usta 
& Sibai 1995:323). The essential point is not the use of high technology in fluid 
management, though desirable, but accurate monitoring of fluid intake and output and 
watching out for clinical signs of oliguria (25-30 ml/hour for two consecutive hours) and 
pulmonary oedema. Nurses and midwives can do these activities using traditional methods 
of measuring, especially urinary output. 
Surratt (1993:500) asserts that the gaols of nursing care in severe pre-eclampsia are to 
maintain optimal functioning of vital systems. Meticulous assessment, coupled with 
planning and interventions based upon pathophysiological knowledge, are required to 
attain these goals. The pathophysiological knowledge of care-providers, in this study, is 
unknown. Therefore, it cannot be supported or refuted whether fluid intake and output 
,..----,·~-<----... \ 
amounts of the women who died were measured and recorded with the accuracy they \ 
deserved. 
The partogram, universally used in all maternity institutions in Zimbabwe is an intensive 
care chart where all important observations such as BP, temperature, respiration, pulse, 
intake and output (including results of urinalysis) can be recorded and displayed to guide 
management. According to the obstetrics and gynaecology manual of Zimbabwe, from the 
primary level, every patient admitted in labour must be commenced on a partogram 
(Mahomed Majoko, Bonduelle, Verkyl & Iliff 2000:32). 
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The partogram, effectively used, enable early identification of abnormalities and 
appropriate timely interventions such as immediate deliveries. 
The insignificant results from the analyses of the type of delivery were expected because in 
both cases and controls caesarean sections were the preferred choices for delivery. There 
was almost an equal distribution of cases and controls who had caesarean sections and this 
might have influenced the outcome of the statistical analysis. 
In terms of follow-up care (one to four hourly monitoring of BP, temperature, respiration, 
pulse) and documentation of such care, the results showed significant association with less 
chances of maternal mortality among women who were not provided with care. These 
variables retained their significance after stepwise logistic regression in a manner that 
support the finding that women who were not provided with follow-up care, or who had 
incomplete documentation of care, were less likely to die. Again, the majority of these 
women were among the controls indicating similar scenarios as for the other health service 
factors relevant to the severe pre-eclampsia/eclampsia study. Section 5.4 provided a 
discussion that pointed to several explanations regarding unexpected findings. 
Furthermore, it could also be inferred from the findings that management of severe pre-
eclampsia/eclampsia is complex because of the pathophysiological changes affecting 
women suffering from the disease. Pipkin and Rubin (1994:392) assert that " ... pre-
eclampsia is an acute disease, with marked time limitation, resolving, as it does, in the 
early puerperium. Nevertheless, the disease can progress with malignant speed and remains 
a major cause of the tragedy of maternal mortality. Only by improved understanding of the 
physiology of normal pregnancy are we likely to arrive at an understanding of the 
departure from normality, which pre-eclampsia is, and hence be able to devise methods of 
prevention and treatment." 
5.7 CONCLUSION 
The findings of this study allowed the identification of discriminatory factors contributing 
to the risks of dying for the postabortion group namely, oxytocic drug treatment and 
evacuation of the uterus. According to these studies, women who were not given blood 
transfusion were less likely to die from postabortion complications. Similarly in the severe 
pre-eclampsia/eclampsia study group, the significant factors were associated with reduced 
risks of dying among women with a mean DBP > 120 mmHg who were not provided with 
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emergency care, fluid intake and output recording, follow·up care and documentation of 
care. In both abortion and severe pre·eclampsia/eclampsia study groups, it appeared that 
the women who died were rendered better documented quantitative care than those who 
survived. The implications of these findings will be discussed in the following chapter 
(six). Recommendations will be made to enhance midwives' care and to reduce MMRs in 
Zimbabwe. The limitations of the research, impacting on the generalisability of the 
research findings, will also be included in chapter six. 
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CHAPTER SIX 
CONCLUSIONS, LIMITATIONS, IMPLICATIONS AND 
RECOMMENDATIONS 
6.1 INTRODUCTION 
The purpose of this study was to identify factors associated with maternal mortality among 
non-surviving (cases) and surviving (controls) women hospitalised for abortion and severe 
pre-eclampsia/eclampsia at MCRH during the period between 1995 and 1997. 
Knowing about the MMR alone is insufficient to actually reduce the high levels of 
maternal mortality. Information needs to be generated which can be used by professionals 
to plan and implement process interventions in an attempt to reduce maternal deaths 
related to pregnancy and childbirth complications. Hence the other purpose of the study 
was to design instruments (Appendix 3.2 and 3.3) and guidelines (Appendix 3.6a) that can 
be employed by professionals to improve the quality of care women receive at the MCRH 
and at other hospitals in Zimbabwe. 
Over the three-year period, the cumulative maternal deaths for MCRH were 135. Forty-
three (37.0 percent) occurred in 1995, 45 (28.7 percent) in 1996 and 28 (24.8 percent) in 
1997 respectively. Of these maternal deaths, abortion and severe pre-eclampsia/eclampsia 
accounted for the largest proportions (46 and 24 deaths respectively) compared to other 
direct causes ( 15 from puerperal sepsis, 14 from postpartum haemorrhage, 1 7 from other 
direct causes). A retrospective case- control study was performed to study risk factors 
associated with maternal mortality for abortion and severe pre-eclampsia/eclampsia. The 
cases of abortion and severe pre-eclampsia/eclampsia were defined by the criteria of 
diagnosis and that the maternal death occurred at the MCRH during the study period. 
Women who were dead on arrival at MCRH, who died on admission or who had no 
records available were excluded from the study. These women were 26 for abortion and 
three for severe pre-eclampsia/eclampsia. 
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The controls were matched for diagnosis and period of admission to the MCRH. All 
records of controls that satisfied the criteria for inclusion in the study were sampled using 
the systematic sampling technique. The total sample size which included abortion and 
severe pre-eclampsia/eclampsia cases and controls was 123. Two samples were drawn, one 
for abortion comprising of 20 cases and 40 controls' and the other for severe pre-
eclampsia/eclampsia consisting of 21 cases and 42 controls. This means that for every 
case, two controls were selected. Two separate instruments were developed for this study. 
The first instrument (hospital obstetric census form: appendix 3 .1) was developed to 
capture data from maternity admissions, live births, and maternal deaths. This information 
was used in the background to this study. The second was used for the retrospective 
obstetric record audit for the case-control study (see obstetric records audit form 
appendices in 3.2 and 3.3 appendices). 
6.2 STATISTICAL ANALYSIS 
The MMRs were calculated usmg the number of identified maternal deaths as the 
numerator and recorded live births as the denominator expressed per 100 000 live births. 
The CFRs, as a form of cumulative incidence, was calculated using the number of abortion 
or severe pre-eclampsia/eclampsia deaths as numerator and total number of admissions 
with abortion or severe pre-eclampsia/eclampsia as denominator expressed per 100 
women. 
With an Epi Info, Version 6 Package, univariate descriptive (6.2.1), single table (6.2.2) 
logistic regression (6.2.3) and normal distribution (6.2.4) statistical methods were used to 
analyse the data. These statistical methods were relevant to the following independent 
variables: socio-demographic, physiological, obstetric/gynaecological and health services 
factors of which the data was acquired from auditing the obstetric records charts. 
6.2.1 Univariate descriptive analysis 
Univarate descriptive statistics were used to summarise data from socio-demographic, 
physiological, obstetric/gynaecological and health service factors relevant to abortion and 
severe pre-eclampsia/eclampsia cases and controls. Residence, marital status, education, 
occupation and gravidity were categorical independent variables and Hb levels; temperature 
and BP were continuous independent variables. 
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The results were expressed as measures of central tendency (means, medians and modes) and 
measures of dispersion (ranges, SD and proportions). Obstetric/gynaecological and health 
service factors, which were independent variables, were expressed as proportions for 
descriptive purposes. 
6.2.2 Single table analysis 
Single table analysis was applied to determine the impact of the factor for maternal death 
by means of 95% CI for OR using the Mantel-Haenszel Chi-square test or Fischer's exact 
test. If the 95% CI for OR of a factor was greater than one, then the factor was more likely 
to have been a risk for maternal mortality implying that statistically, the risk of maternal 
death was significantly increased. 
On the other hand, if the 95% CI for OR was less than 1 (excluding 1) the chances were 
that the factor was less likely to have been associated as a risk of maternal mortality. This 
implies that statistically the risk for a maternal death was decreased because the 95% CI 
for OR did not include one. Thus, the significant variables and their association as a risk of 
maternal death due to abortion or severe pre-eclampsia/eclampsia were determined 
utilising the 95% CI, OR and p-values for each factor. 
6.2.3 Stepwise logistic regression 
The stepwise logistic regression test was used to determine further significant variables 
associated with risks for maternal deaths using the Mantel-Haenszel Chi-square test for 
analysis. The logistic regression test was also used to test the research hypotheses five to 
six (section 3.1.2.2), after adjusting for confounding factors of age, marital status, 
education, occupational status and gravidity. 
6.2.4 Two-tailed test for normal distribution 
The normal distribution test for differences between proportions and the two- tailed test p-
values at 0.025 significance were used to compare cases and controls. This was within the 
0.05 significance level range with 0.025 at one end and 0.025 at the other end. The tests were 
relevant to research hypotheses one to four as described in section 4.4.1. 
In this chapter, the objectives and hypotheses of the study will be reviewed highlighting 
the findings of the study concerned with respect to each objective and hypothesis. 
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Donabedian's principles for the assessment of quality of care using structure, process and 
the outcome standards guided this study and underpinned the conclusions of the study, as 
discussed in section 2.2.2 in chapter two. The conclusions drawn from the results of the 
analysis of socio-demographic, physiological, obstetric/gynaecological and health service 
factors for abortion and severe pre-eclampsia/eclampsia women, for this research done at 
the MCRH in Bulawayo, are offered. The conclusions and recommendations will be 
described in two sections, that is section 6.3 refers to abortion cases and controls and 
section 6.4 to severe pre-eclampsia/eclampsia cases and controls. Also presented in this 
chapter are the limitations, recommendations, implications for clinical practice and 
recommendations for further research and finally a summary to this chapter. 
6.3 ABORTION CASES AND CONTROLS 
It remains essential for nurses and midwives to advocate for safe motherhood (SM). "Any 
provider or manager who fails to be an advocate is letting the SMI down. Its no longer 
enough for one to be a mere provider of clinical practice ... communities need providers to 
open doors and set the stage to reduce maternal mortality rates associated with unsafe 
abortion" (Rogo, Lema, French & Hord 1998:2). This was considered as the underpinning 
principle when the findings of this research, pertaining to the abortion study group, were 
reviewed, discussed, summarised and presented. 
The findings of this study, which revealed that abortion accounted for the largest 
proportion of maternal deaths, confirms the magnitude of the problem of abortion related 
deaths at the MCRH. Forty-six abortions related to maternal deaths occurred at the MCRH 
during the study period giving an estimated abortion MMR of 151.16 per 100 000 live 
births. The ratio, which is a subset of the overall MMR, highlights the risk of death a 
woman faces each time she aborts. Taking into account that the MCRH is only one of the 
many health institutions, the overall mortality due to abortion in Zimbabwe could have 
reached alarming proportions during the study period. 
This study identified septic abortion as the most common complication and this is 
characteristically a feature of unsafe abortion. About fifty-three percent (52.9 percent) of 
the 46 women who died from abortion developed sepsis. Pinnotti and Gommes (1990:5) 
describe the risk associated with unsafe abortion as not in the act itself, but in such 
complications as sepsis. 
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Research objective three, and hypothesis one, are addressed to provide evidence of factors 
that might have been associated with risk of maternal mortality due to abortion. The 
objective and hypothesis were as follows: 
Objective three: Establish factors associated with maternal mortality due to abortion 
during 1995, 1996 and 1997. 
Hypothesis one: 
There is a difference m selected physiological factors (Hb level and temperature) 
associated with maternal mortality due to abortion between non-surviving (cases) and 
surviving (controls) women hospitalised at the MCRH during 1995, 1996 and 1997. 
For this objective, factors related to postabortion complications remain the major causes of 
maternal mortality and morbidity. Genital tract sepsis that may result in septicaemia was a 
common postabortion complication for which women were admitted. The socio-
demographic results indicated that the most affected age group was women who were 
between 30 to 39 years. Notably, abortion was a problem of the single, separated, divorced, 
widowed and the unemployed women. 
In terms of the physiological factors, Hb level, BP and temperature were considered in this 
study, anaemia and fever (pyrexia) affected most women admitted with postabortion 
complications particularly those who died. 
Under obstetric/gynaecological factors (gravidity, gestational period and types of abortion), 
gravida one and four and above, featured as a problem, more specifically among cases than 
controls. Compared to the second trimester abortion, the first trimester abortions were 
more common among both cases and controls. When type of abortion was analysed, there 
was a higher proportion of women manifesting sepsis compared to those who presented 
with non-septic abortion. None of these physiological factors were statistically 
significantly associated with an increased risk of maternal mortality due to abortions. 
However, septic abortion, as a serious threat to life, has important clinical significance to 
care-providers. 
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The hypothesis that there is a difference in selected physiological factors (Hb and thermal 
levels) associated with maternal mortality due to abortion between non-surviving (cases) 
and surviving (controls) women hospitalised at the MCRH during 1995, 1996 and 1997, 
was rejected. Statistically, there was no significant difference between cases and controls 
when normal values of Hb and thermal levels were analysed. But, as already indicated in 
table 4.17, the proportion of cases (31.2 percent) with a normal Hb level (> 11 g/dl) was less 
than that of the controls (45.7 percent) indicating a higher prevalence of anaemia among 
cases than controls. This finding also pointed to anaemia as an important indicator for 
pregnancy outcomes. The absence of statistical significance does not imply that there is no 
clinical significance (Marguerie & Faragher 1998:43). 
When a comparison was made for normal thermal levels, the hypothesis was supported. 
There was a significant difference in proportions between cases and controls (p-value of 
0.015) indicating that more controls than cases had normal temperatures (36 to 37.5°C). 
Pyrexia (temperature >37.5°C), which is often a sign of sepsis, was more common among 
the women who died than those who survived, indicating that the condition might have 
progressed further among cases confirming that septic abortion might have increased their 
chances of dying. 
The objective and hypothesis addressing selected aspects of the standard of maternity care 
(family planning, antenatal care, postabortion emergency care, analgesic drugs, blood 
transfusion and evacuation of the uterus) for abortion were as follows: 
Objective five: Determine whether there is a difference in selected aspects of 
standard of maternity care received by non-surviving (cases) and surviving (controls) 
women hospitalised for abortion at MCRH during 1995, 1996 and 1997. 
Hypothesis three: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for 
abortion at MCRH during 1995, 1996 and 1997. 
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The selected aspects of standard of maternity care variables included emergency care 
(summoning medical assistance, quarter to half hourly BP, temperature, respiration and 
pulse) oxytocic drug treatment, blood transfusion, antibiotic drug treatment, analgesia, 
evacuation of the uterus, follow up care (one to four hourly observations of BP, 
temperature, respiration and pulse) and documentation of care. 
For this objective, it was evident that factors of health services, such as family planning 
methods and antenatal care were, poorly utilised by women preceding abortions. No 
association was found between these factors and maternal mortality. Analgesic drugs for 
postabortion pain control were rarely administered to women. A decreased risk of maternal 
death was statistically significant when women were not provided with the following 
emergency postabortion care and /or blood transfusions while the risk of dying was 
increased for abortion women who were not given oxytocic drug treatment and had not had 
an evacuation of the uterus. These variables retained their significance after the stepwise 
logistic regression. 
The hypothesis that there is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for abortion 
at MCRH during 1995, 1996 and 1997 was rejected in terms of: 
• Emergency care 
• Oxytocic drug treatment 
• Analgesia 
• Antibiotic drug treatment 
• Blood transfusion 
• Evacuation of the uterus 
• Documentation of care 
which were not statistically significant. This implies that these variables had the same impact 
on abortion cases and controls because there was no statistical difference between their 
proportions regarding care. However, the proportions of cases, for all aspects of care except 
evacuation of the uterus, were higher than that of the controls. Based on these findings, it is 
assumed that the difference in care rendered indicates that the cases received better care than 
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those who survived. In terms of evacuation of the uterus, the proportion (90.0 percent) of 
controls who were evacuated, was significantly higher than that of cases. This suggests that 
evacuation of the uterus as postabortion treatment increased the women's chances of survival. 
The hypothesis was supported for the follow-up care variable, which was statistically 
significant. However, in clinical practice all these aspects of care interventions constitute 
essential components of postabortion care for any woman to survive. 
Hypothesis five was stated as follows: 
Hypothesis five: The association of selected health service factors (emergency care, 
oxytocic drug treatment, blood transfusion, evacuation of the uterus and follow-up care) 
with maternal mortality due to abortion in non-surviving (cases) and surviving (controls) 
women hospitalised at the MCRH during 1995, 1996 and 1997 will hold after adjusting 
for confounding variables (residence, age, marital status, occupation and gravidity). 
Stepwise logistic regression was used to test the significant health service factors relevant to 
abortion with residence, age, marital status, occupation and gravidity used as confounding 
variables to determine variables associated with the risk of maternal death. The hypothesis 
was supported. Emergency care such as summoning medical assistance, quarter to half 
hourly BP, temperature, respiration and pulse; and blood transfusion variables retained 
their significance regarding a decreased risk of maternal mortality for women who were 
not provided with these aspects of care while evacuation of the uterus variable remained 
statistically significantly associated with an increased risk of maternal death for women 
who were not offered this intervention. The hypothesis was rejected for oxytocic drug 
treatment variables, which was no longer a significant factor for maternal mortality. 
The following conclusions from this research for abortion cases and controls are offered: 
• Abortion was the leading cause of death at the MCRH during 1995 to 1997. 
• The most affected abortion women were within the 30 to 39 age group for cases 
and 20 to 29 years for controls. 
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• Almost all cases and controls were from the urban settings. 
• The majority of abortion women among cases were gravida four and above and the 
controls were gravida one. 
• First trimester abortion was common among cases and controls most of whom were 
unemployed and unmarried. 
• Records of women's levels of education were almost non-existent. 
• There was a high prevalence of sepsis and anaemia. 
• Abortion women used contraceptives and ANC services poorly. 
• The health service factor significantly associated with reduced maternal mortality 
of postabortion women was evacuation of the uterus. 
• Cases appeared to have been provided with better quantitative care than controls 
except for oxytocic drug treatment and evacuation of the uterus. A higher 
proportion of controls compared to cases, were better served when these two 
aspects of care were provided. 
In conclusion, abortion is an important cause of maternal mortality accounting for the 
highest proportion of maternal deaths in this study. Postabortion sepsis was identified 
as the major life threatening complication with anaemia as a major underlying cause. 
Studies have pointed to illegal abortion as a risk factor for sepsis (Mbizvo at el 
1994:40; WHO 1998b: 3). In this study, however, possibly illegally induced abortions 
were not identifiable to support or refute their relationship with sepsis. 
Of significant importance was the finding that a combination of sepsis, anaemia, 
advancing age, high gravidity and socio-economic status reflected by high 
unemployment, seemed to have compromised the resilience of the postabortion women 
who died due to these factors. According to Levine (1994: 118), poverty is a 
fundamental influencing factor in relation to pregnancy and its outcomes. 
Contraceptive use is a cornerstone for preventing unwanted pregnancies. Where 
women have not used family planning methods, there will be high rates of unwanted 
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pregnancies, possibly leading to illegal abortions and maternal mortality. Why the 
majority of abortion women were not using contraceptives during the preabortion 
period was beyond the scope of this study, while various family planning methods are 
available and accessible in the urban settings where the majority of them lived. 
Process intervention outcomes revealed that women still died despite being provided 
with better quantitative care than those who survived. Factors such as advancing age, 
high gravidity, anaemia and low socio-economic status (reflected by the high 
unemployment rates) might have compromised the women's resilience to postabortion 
complications such as sepsis. That meant no amount of quantity care could change the 
abortion outcomes for the women who died. Postabortion emergency care is an area of 
considerable importance in influencing the women's chances of survival, but the 
women must seek this service timeously to experience maximum benefits. It is possible 
that the women who died were admitted for care when physiologically their responses 
to treatment were already compromised. 
6.4 SEVERE PRE-ECLAMPSIA/ECLAMPSIA CASES AND CONTROLS 
Severe pre-eclampsia/eclampsia or its complications continue to play an important role as a 
determinant factor for maternal mortality. This study ranked severe pre-
eclampsia/eclampsia as the second leading cause of death among women admitted to the 
MCRH. Twenty-four severe pre-eclampsia/eclampsia related maternal deaths were 
identified at MCRH during 1995, 1996 and 1997 giving rise to a subset ratio of 79.91 per 
100 000 live births. Of these deaths, 14.3 percent (3) were attributable to severe pre-
eclampsia/eclampsia and the HELLP syndrome. 
The objective and the hypothesis relevant to factors associated with maternal mortality and 
severe pre-eclampsia/eclampsia are as follows: 
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Objective four: To identity the factors associated with maternal mortality due to severe 
pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. 
Hypothesis two: There is a difference in selected factors associated with maternal mortality 
due to severe pre-eclampsia/eclampsia between non-surviving (cases) and surviving 
(controls) women hospitalised at the MCRH during 1995, 1996 and 1997. 
For this objective, the socio-demographic findings revealed that women who were mostly 
affected by severe pre-eclampsia/eclampsia were within the 20 to 29 years age group. The 
majority of the abortion women were from urban settings, married, unemployed and with 
more than seven years schooling. 
With regards to physiological factors (Hb, DBP), anaemia as a common underlying 
medical condition affected a higher proportion of cases compared to that of the controls. 
Severe pre-eclampsia/eclampsia occurred commonly at term and among primigravidae. 
Women with a DBP of?: 110 mmHg or with a mean DBP > 120 mmHg were less likely to 
die than those whose levels were below the specified parameters. 
When the risk of maternal mortality was measured with health services factors (emergency 
care such as calling medical assistance, quarter to half hourly BP, temperature, respiration 
and pulse; anti-hypertensiave/anti-convulsant drug treatment, fluid intake and output 
recording, follow-up care such as hourly to four hourly BP, temperature, respiration and 
pulse and documentation of care, the following were statistically significantly associated 
with a decreased risk of dying: 
• Emergency care. 
• Fluid intake and output recording. 
• Follow-up care. 
• Documentation of care. 
for women who did not these aspects of care. The results showed that the women who died 
were provided with better recorded quantitative care than those who survived. 
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The research objective and hypothesis set to establish and test whether there were 
differences in care rendered to severe pre-eclampsia/eclampsia cases and controls were as 
follows: 
Objective six: To determine whether there is a difference in selected aspects of standard 
of maternity care for severe pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 
1997. 
Hypothesis four: There is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving (controls) women hospitalised for severe 
pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. 
For the research objective six, the main findings indicated that the proportion of cases who 
received the following selected aspects of standard of maternity care for severe pre-
eclampsia/ eclampsia: 
• Emergency care. 
• Follow up care given. 
• Fluid intake and output recording. 
• Documentation of care. 
was higher than that of the controls, suggesting that better attention was provided for the 
women who died. 
The hypothesis that there is a difference in selected aspects of standard of maternity care 
received by non-surviving (cases) and surviving women hospitalised for severe pre-
eclampsia/eclampsia at MCRH during 1995, 1996 and 1997 was supported for: 
• Follow- up care. 
• Fluid intake and output recording. 
• Documentation of care. 
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In examining these variables relevant to care, there were observable differences in 
proportions between cases and controls to whom care was rendered. The proportions of 
cases were greater than that of the controls regarding receiving the care interventions. 
These results confirmed the finding that women who died appeared to have received better 
care than those who survived. However, the hypothesis was rejected for anti-
hypertensive/anti-convulsant drug treatment suggesting that the treatment was liberally 
prescribed for both cases and controls. The drugs recommended for women with severe 
pre-eclampsia/eclampsia are hydralazine, nifedipine and diazepam (MOH & CH, 
Zimbabwe 1994:62). Furthermore, evidence existing supports magnesiun sulphate as the 
best anti-convulsant drug for women with eclampsia (WH01995:3 &13). 
Hypothesis six: The association of selected aspects of health service factors 
(emergency care, anti-hypertensive/anti-convulsant drug treatment, fluid intake and 
output recording, follow-up care and documentation of care) with maternal mortality 
due to severe pre-eclampsia/eclampsia in non-surviving cases and surviving controls 
women hospitalised at MCRH will hold after adjusting for confounding variables 
(residence, age, marital status, occupation and gravidity). 
The health service factors namely; emergency care, anti-hypertensive/anti-convulsant drug 
treatment, fluid intake and output recording, follow-up care and documentation of care 
were tested for further significance using stepwise logistic regression and residence, age, 
marital status, occupation and gravidity as confounding variables. The hypothesis was 
supported in terms of fluid intake and output recordings, follow-up care and documentation 
of care variables, which remained statistically significant. 
The results revealed that fluid intake and output recording had the most significant 
association with maternal deaths followed by documentation of care and follow-up care 
variables in that order. Thus, the findings further confirmed that women who were not 
offered the selected aspects of the standard of maternity care were less likely to die than 
those who had received such treatments. 
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Emergency and anti-hypertensive/anti-convulsant drug treatment variables were no longer 
significant after stepwise logistic regression analysis. The following conclusions are 
offered for severe pre-eclampsia/eclampsia based on the findings of this research that: 
• Severe pre-eclampsia/eclampsia was the second main cause of maternal mortality at 
the MCRH during 1995 to 1997. 
• Almost all the severe pre-eclampsia/eclampsia women studied were from the urban 
setting, a similar finding to the abortion group. 
• The most affected women were primigravidae, 20 to 29 years of age. 
• Education attainment was high among this group but the majority were 
unemployed. 
• There were more cases (66.7 percent) than controls (50. 0 percent) suffering from 
anaemia. 
• There was a significantly decreased risk of dying among women with DBP ~110 
mmHg or a mean DBP >120 mmHg. 
• Health service factors that remained valid even when tested for further significance 
were fluid intake and output recordings, follow-up care and documentation of care 
confirming that women who did not receive these aspects of care were less likely to 
die than those who received such care. 
• Overall, cases were provided with better recorded quantitative care than controls. 
In conclusion, severe pre-eclampsia/eclamspia is potentially hazardous to the mother and the 
baby (Sibai et al 1993 :25). In this study, it was the second leading cause of maternal mortality 
and severe pre-eclampsia/eclampsia accounting for as many as 50, 000 maternal deaths a year 
world-wide (WHO 1995:3). Women who survived despite being provided with less 
quantitative care, is a cause for concern because the extent of their morbidity is unknown. 
While quantitative care is important in saving women's lives, it is equally vital to balance 
quality with quantity when rendering process interventions. Furthermore, since it is not 
always possible to predict which women will develop severe pre-eclampsia/eclampsia 
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because of the fact that it can develop and progress rapidly, the element of consistent quality 
obstetric care becomes paramount for improved pregnancy outcomes. Evidence from this 
research revealed that pre-eclampsia/eclampsia was more common among primgravidae. 
Thus confirming that the first pregnancy is a risk factor for developing severe pre-
eclampsia/ eclampsia and the need for close surveillance of this group of women. Anaemia 
was common among both cases and controls, with a higher proportion of women with 
anaemia among women who died that those who survived. Pregnancy aggravates anaemia 
and many other diseases. Antenatal care plays a vital role in improving maternal health by 
early detection of any possible complications and by providing opportunities to identify and 
treat illnesses that might otherwise go unnoticed until it is too late to implement effective 
interventions (WHO (1993a:5). 
6.5 LIMITATIONS 
Limitations that could have influenced the findings of this study were reviewed. Data were 
collected from one hospital because of limited time available and non-forthcoming 
permission from other health institutions with similar functions. The results are limited to 
MCRH and therefore cannot be generalised. Nevertheless, the retrospective obstetric 
records audit played a central role in providing insights into factors associated with 
maternal mortality. This information is expected to strengthen strategies to reduce the 
CFRS from these two high-risk pregnancy conditions through auditing of care and 
surveillance. 
6.6 RECOMMENDATIONS 
Based on the findings of this research, pregnancy, abortion and severe pre-
eclampsia/eclampsia at the MCRH, like at any other health institution in Zimbabwe, are 
major reproductive health and social problems. The recommendations herewith are guided 
by the structure and process criteria for improvement of pregnancy outcomes (Donabedian 
1980:654 ). The following interventions could help to reduce maternal mortality and 
morbidity due to abortion related complications and those due to severe pre-
eclampsia/eclampsia: 
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6.6.1 Structure and process interventions 
To reduce maternal mortality due to abortion and severe pre-eclampsia/eclampsia, care-
providers should strengthen and sustain the health care interventions through the safe 
motherhood programme. They should focus on the following: 
• Based on the high CFRs for abortion and severe pre-eclampsia/eclampsia, the MCRH 
could review or develop management protocols to guide postabortion care and pre-
eclampsia/eclampsia management. This can be done using a collaborative 
interdisplinary approach between doctors, nurses and midwives through in-service 
education and MMRC meetings. 
• In view of the high levels of MMRs at the MCRH, it is recommended that the local. 
MPs be actively involved in MMRC meetings to enable them to effectively 
communicate the problem of maternal deaths to government through parliamentary 
debates. Alternatively a written report of the MMRC meetings should be delivered and 
discussed with the relevant MPs. 
• In order to reduce the high levels of maternal mortalities due to severe pre-
eclampsia/eclampsia and because of the effectiveness of magnesium sulphate in 
controlling eclamptic fits, it is recommended that nurses and midwives be: 
-Trained m safe administration of magnesium sulphate to severe pre-
eclampsia/eclampsia women 
-Certified to prescribe and administer magnesium sulphate to women with warning 
signs of and/or eclampsia including before women are transferred from lower levels of 
health care system to the central hospitals 
-Allowed to stock magnesium sulphate in their maternity units by providing ongoing 
in-service education, guidelines and including magnesium sulphate on EDLIZ for use 
in all maternity units. 
• Based on the findings that abortion and severe pre-eclampsia/eclampsia were the 
leading causes of maternal mortality at the MCRH, there is a need to create community 
awareness to enable communities to actively participate in preventing maternal deaths. 
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• In planning and implementing safe motherhood programmes, care-providers should 
identify specific times, three or four times a year, when they can discuss with 
communities, their leaders and traditional midwives, issues affecting women's health 
and how they can assist in promoting women's self care activities or preventing 
maternal mortalities. In discussions with communities, care-providers in collaboration 
with community leaders should devise means to enable women to be cared for close to 
where they live by making health facilities accessible. This also allows accurate 
analysis of demographic and environmental factors that might influence maternal 
mortality. 
• Based on the finding that unemployment was very high among abortion and severe pre-
eclampsia/eclampsia women, care-providers should advocate for legislation, which 
requires all relevant health authorities to offer free maternity services for childbearing 
women. Thus, women will be left with only the cost of transport from their homes to 
the health care facility and their chances of accessing health services should be 
enhanced. 
In discussing the reports of the MMRC meetings with relevant member(s) of 
parliament (MPs), it is recommended that care-providers emphasise the value of free 
maternity services in reducing MMRs and CFRs. 
• Because anaemia has a potential for poor pregnancy outcomes, it is recommended that 
every pregnant woman's Hb status be known and where necessary appropriate 
treatment be given timeously to reduce the incidence of anaemia. Providers of 
maternity care, especially nurses and midwives, should be trained to enable them to 
screen for anaemia at ward level and to provide health education to women on a one to 
one basis, based on individual needs and socio-economic status. The approach should 
emphasise client education and counselling to promote self-care and health. 
• In view of the incompleteness of patients' records and/or complete records that may 
not truly reflect the care rendered, the supervisors should regularly audit care by 
reviewing records once or twice per month to improve documentation and the quality 
of care. Feedback must also be provided to all members of staff to explain deficiencies 
in order to improve the documentation system. 
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The integrity of nurses and midwives, as reviewed in the context of nursing or 
midwifery reports is important as it relates to many aspects relevant to care. In the 
socialisation of new nurses and midwives and as an ongoing process, the value of the 
integrity of this group of care-providers should be unquestionable and evident in the 
record of care provided. 
• Although hyperpyrexia among abortion cases was a problem due to sepsis as a 
postabortion complication, hyperpyrexia may also have been due to malaria concurrent 
with the pregnancy. All abortion cases with hyperpyrexia should be screened for 
malaria parasites. This is essential to differentiate between sepsis and malaria as causes 
of pyrexia and so ensure prompt appropriate treatment to be effected. 
• Because nurses and midwives are always with the patients, they should be trained in 
screening for malaria by means of not only disease signs and symptoms but also by 
finger pricking to obtain blood at ward level for analysis. This should be seen as 
strengthening the already existing malaria prophylaxis for pregnant women guidelines 
specified in the ED LIZ (MOH & CH, Zimbabwe 2000: 130). 
• Although it was beyond the scope of this study to explore reasons surrounding 
abortions, it is highly likely that the majority of these pregnancies were unplanned. 
Based on this assumption, contraceptives including emergency contraception, must be 
accessible to all women, 15 to 49 years of age, within their communities to prevent 
unwanted pregnancies resulting in illegal abortions being used as contraceptives. 
• In Zimbabwe, most women have no control over their fertility, men decide how many 
children their wives should bear and at which intervals. Therefore care-providers must 
involve men and community leaders in fertility control, by conducting workshops 
focusing on information, education and communication. If men and community leaders 
could be agents of family planning, women will be assisted in decision making about 
their fertility and will be encouraged and assisted to access contraceptive methods to 
prevent unwanted pregnancies leading to abortion and related complications. 
• In view of the impact of postabortion complications and severe pre-
eclampsia/eclampsia on maternal outcomes, essential drugs ( oxytocics, antibiotics and 
anti-hypertensive/anti-convulsant drugs) should always be available at each maternity 
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health facility. Daily checking of drug stocks by supervisors of maternity care-
providers should ensure that replenishment of such drugs is done timeously. 
• Always, provide individualised pain control for post abortion before and after 
evacuation of the uterus. Because women often do not request analgesic drugs, nurses 
and midwives should identify women's pain control needs and administer analgesic 
drugs when required. 
• The finding that a high proportion of women suffered from septic abortions, 
presumably due to retained products of conception, implies that evacuation of the 
uterus should always be viewed as an important postabortion care intervention for 
saving women's lives. Thus, abortion women should be timeously assessed with the 
aim of identifying the women who should have an evacuation of the uterus. 
• Assessment and screening of women for high-risk pregnancy conditions such as pre-
eclampsia should be systematised by using checklists at antenatal clinics. This means 
that midwives must be skilled in health assessment by means of ongoing in-service 
education efforts. 
• Goal directed antepartum, intrapartum and postpartum care must be a composite of 
both quantity and quality and this can be achieved by care-providers at MCRH, being 
supervised by experienced clinical experts in using postabortion and severe pre-
eclampsia/eclampsia management protocols. In service education at frequent intervals 
is necessary to reinforce midwives' knowledge and skills in using the partogram, as an 
intensive care chart where all salient features of labour, including intake and output, 
should be recorded accurately. 
• Utilising maternal deaths and survival rates as outcomes of care and indicators of 
quality of care assessment and improvement. Care-providers at MCRH should monitor 
women at risk of developing pre-eclampsia or those already suffering from the 
condition to enable planned caesarean sections as required. 
• Utilising information from the regular MMRC and maternity care audits, care-
providers should conduct frequent in-service education workshops where suboptimal 
care is discussed at length to ensure appropriate planning of process interventions to 
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enhance quality improvement for better pregnancy outcomes. Excellence of care-
providers should also be acknowledged at these discussions. 
• Postabortion and pre-eclampsia/eclampsia patients should be offered a comprehensive 
care package including discharge plans in the form of a checklist to improve the quality 
of care rendered. The sisters in-charge should then regularly audit the records of 
discharged patients once or twice monthly to ensure the checklist achieves what it is 
intended to do. There should be evidence of patients having been provided with 
counselling and prescription of contraceptive methods and other drugs before they 
leave any health institution. 
• All severe pre-eclampsia/eclampsia women must have accurate fluid management 
plans to reduce the risks of developing pulmonary or cerebral oedema from fluid 
overload, fluid mobilisation and compromised renal failure. 
• Train all supervisors of care-providers in the key process interventions of abortion and 
pre-eclampsia/eclampsia care, so that they can provide ongoing effective supervision to 
all care-providers in order to promote the provision of quality services. In addition, 
improved quality care can be achieved through training of midwives in life-saving and 
interpersonal communication skills. 
• Based on the fact that abortion and severe pre-eclampsia/eclampsia were the main 
high-risk pregnancy conditions for maternal mortality, care-providers should empower 
women through scheduled health education sessions to identify the following: 
-Risk factors for abortions 
-Early signs of spontaneous abortions 
-Risks associated with illegally induced abortions 
-Early signs of postabortions complications including sepsis and haemorrhage 
-Signs of pre-eclampsia before it becomes severe 
-Signs of severe pre-eclampsia/eclampsia 
-When and why to seek timeous health care assistance 
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• Midwives are in unique locations to facilitate women's positions in society by 
lobbying for legislation creating equal employment opportunities for women as 
long term investment needed if high levels of MMRs in Zimbabwe are to be 
reduced. 
Recommendations for relevant further research are offered in section 6.9. 
6. 7 IMPLICATIONS FOR CLINICAL PRACTICE 
In Zimbabwe, like elsewhere in the world, the majority of care-providers are nurses and 
nurse- midwives. Nurses and midwives hold the key to safe motherhood because they can 
make major contributions towards reducing MMRs. They control how and what health 
information is communicated to women. They also decide what care they should provide to 
women who present with obstetric complications such as those related to abortion and 
severe pre-eclampsia/eclarnpsia. 
While acknowledging that the causes of MMRs can be complex, the contributions of 
abortion and severe pre-eclampsia/eclampsia to maternal mortality remain unacceptably 
high in Zimbabwe. The critical issue remains that abortion deaths are preventable while 
maternal mortality due severe pre-eclampsia/eclarnpsia can either be prevented or reduced. 
The possibility of reduction is real if nurse-midwives respond to the women's needs 
timeouesly and provide good quality care during pregnancy and childbirth. As the WHO 
(1999:36) states " ... good-quality care implies care that is client-oriented and sensitive to 
the needs of communities and individuals, that maintains high technical quality through 
adoption of sound norms and standards, and that avoids the use of inappropriate 
technologies and over "medicalisation." 
The nurses' and midwives' potential m reducing maternal mortality can be realised 
through: 
• The process of health assessment to identify risk factors in every woman. 
• Providing women with relevant information to promote self-care and ownership of 
health. 
• Prompt appropriate treatment of detected disorders such as anaemia and malaria. 
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• Timely referral of women with detected high-risk pregnancy conditions for 
specialised care. 
• Appropriate use of the partogram to assist in detecting abnormal labour. 
According to WHO (1998a:9), maternal risks due to pregnancy and childbirth have been 
reduced for women in the developed countries. This has been largely attributable to the 
fact that pregnant women are provided with specialised care during their pregnancy and 
childbirth. Essentially, screening women to identify who would abort is an impossible task. 
But detecting women at risk of developing severe pre-eclampsia/eclampsia can be done 
with some success. However, there are women in whom eclampsia can present as a result 
of fulminating severe pre-eclampsia. For this category of women, ANC as a strategy for 
reducing maternal mortality does not seem to be effective. The strengths of nurses and 
midwives lie in assisting every woman to control her fertility and reduce the risk of 
maternal mortality by providing effective family planning services. But the WHO (1993: 
5) adds, "... since it is not currently possible to predict precisely which women will 
develop life-threatening complications during or after delivery, the need for a continuous 
chain of maternity care remains of paramount importance." 
Nurses and midwives, as experts, have been trained to provide the necessary care to 
prevent unnecessary deaths from these complications. This requires care-providers to 
continually update their knowledge and skills to gain confidence in the art of assessment 
and management of women with obstetric complications related to abortion and severe pre-
eclampsia/eclampsia. 
6.8 SUGGESTIONS FOR FURTHER RESEARCH 
There are areas of research that have been identified during the discussion of the findings. 
These form the basis for follow-up research in the following areas: 
• The investigator of this study developed the instruments used to collect information. 
For the instruments to be acceptable as a research tool, they require to be used in a 
replication study in different settings for validation and comparison data. 
• The assessment and comparison of care was based on secondary data from the obstetric 
records. Although there is an advantage in that records and questions used are void of 
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outside influence, this means that the process of data collection was unbiased. 
However, the records have the potential to have incomplete or inaccurate information. 
In order to conduct a realistic assessment of care, prospective observational studies or 
time motion studies in tandem with chart audits are recommended. 
• Research into reproductive health should have a broad perspective that embraces 
women's personal characteristics and barriers to the use of contraceptives and antenatal 
care services and time motion studies. 
• In this case-control retrospective study, the controls were women who survived despite 
having suffered from life-threatening conditions (abortion and severe pre-
eclarnpsia/eclampsia). However, also their residual morbidities remain is unknown to 
the health care-providers. Investigations into their recovery process will identify 
whether the surviving women suffered permanent obstetric morbidities such as 
secondary infertility, postabortion or residual hypertension, or renal diseases after 
severe pre-eclampsia/ eclampsia. 
• Research into abortion and severe pre-eclampsia/eclarnpsia outcomes for rural versus 
urban women is needed since the majority of women in this study were from the urban 
setting and differences in proportions could not be demonstrated. 
• In terms of women's perceptions of care provided, a study to explore surviving 
women's experiences, is needed. 
• To determine whether what is recorded as care given, concurs with what care-providers 
do for maternity patients, prospective observation studies using a checklist, correlating 
care rendered with care recorded, would assist in improving the quality of care. 
• To determine whether there is a relationship between anaemia and severe pre-
eclarnpsia/eclampsia would add new scientific knowledge that would assist care-
providers with planning and implementing appropriate process interventions. 
• An investigation of factors associated with oxytocic and analgesic drug administration; 
monitoring of patients' vital signs and documentation of care by nurses and midwives 
would assist in strengthening abortion and severe pre-eclampsia/eclampsia 
management protocols. 
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6.9 SUMMMARY OF CHAPTER SIX 
The key issues that emerged from this research centres on the problem of maternal 
mortality and the quality of care women received when they presented at MCRH for care. 
Although these problems are not unique to the MCRH only, they should, however, be 
addressed to improve the outcomes of pregnancies for women to enhance the quality of 
their lives. 
In many situations, where a problem with nursing or midwifery care is identified, the most 
common corrective action is to put in place monitoring and evaluation methods. These are 
meant to ensure that nurses or midwives, or any other care-provider, record care according 
to how it was rendered to women. In addition, the mechanisms should aim to equate 
quantity with quality of care. This is expected to make a difference in the effectiveness of 
maternity care and the risk women face each time they become pregnant. Meeting basic 
needs of the population in areas of infrastructure, health, and education, as well as the 
relatively general status of women in society, similar to what Sri Lanka implemented to 
reduce maternal mortality, is the key to successful safe motherhood programmes. In Sri 
Lanka, when the MCH programme began in the 1920s, the MMR was 2200 per 100 000 
live births, currently the MMR is at 70 per 100 000 live births and is indeed one of the 
lowest in developing countries (Starrs 1997:8). 
The secret behind a remarkable decline in MMR in Sri Lanka is explained in appendix 6.1. 
In addition to a nationwide extension of the health centre system, Sri Lanka expanded 
midwifery skills through which some elements of essential care for obstetric complications 
were implemented. This means that improved quality of care can be achieved through 
training of midwives in life-saving skills that, on the other hand, should be accompanied by 
interpersonal communication skills training (Population Reference Bureau, USA, 
1997:19). 
This study showed that implementing elements of essential obstetric care could reduce 
maternal deaths due to abortion complications and severe pre-eclampsia/eclampsia at 
MCRH and in Zimbabwe. For abortion complications these were: 
• Administration of oxytocic drugs 
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• Evacuation of the uterus 
while women who were not rendered emergency post abortion care of blood transfusion 
were statistically significantly less likely to die. For severe pre-eclampsia/eclampsia the 
significant variables that were associated with decreased risk of maternal mortality for the 
women who were not provided with the following aspect of care: 
• Monitoring of the women's vital signs 
• Fluid intake and output recording 
• Documentation of all care interventions. 
Where the results appeared to be contradictory to expectations, the assumption was that 
midwives might make sure that records of dying patients are complete in view of the 
anticipated MMRC investigations. Care might be recorded when in actual fact it was not 
provided. In terms of clinical significance, there is no woman who can survive without the 
necessary care provided. However, the overall results of this study suggested that, in both 
postabortion and severe pre-eclampsia/eclampsia groups, the women who died received better 
quantitative recorded care than those who survived. The assumption is that the cases received 
better care because they were in critical states, perhaps beyond being saved. They died despite 
all the care provided. The controls were possibly not under equal threats and based on this 
assumption the controls were not given that much attention. They still survived because there 
were reduced threats to their lives in terms of their physiological responses to postabortion 
complications or severe pre-eclampsia/eclampsia. The results of those women, who were not 
provided with selected aspects of care and were less likely to die, possibly reflected the 
worsening condition of the women who died rather than the impact of care they e received. 
Maternal mortality due to abortion and severe pre-eclampsia/eclampsia can be reduced at 
the MCRH, if care-providers ensure that all aspects of care offered to women are 
accurately documented and regular audits of all maternal death records are conducted using 
the MOH and CH, Zimbabwe maternal mortality notification form (appendix 6.2). This 
information is fundamental to decision-making, planning, evaluation of care and reducing 
maternal deaths. 
The unique contribution of this retrospective case-control study lies in being the first of its 
kind to be conducted in Zimbabwe, by a midwife, striving to reduce the MMR of 
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postabortion women and women suffering from severe pre-eclampsia/eclampsia. Even if 
only one maternal death could be saved as result of this study's findings and 
recommendations, it would have contributed towards enhancing the safety of motherhood 
for Zimbabwe's women. 
Women need not die from high-risk pregnancy conditions if care-providers working 
towards reducing maternal mortality always remember what Dr Fatalla said in his opening 
remarks at a SM Conference in Colombo, Sri Lanka, 18-23 October 1997, "For 
obstetricians and midwives practising in developing countries, maternal mortality is not 
about statistics. It is about women, women who have names, women who have faces. 
Faces, which we have seen in the throes of agony, distress and despair. Faces which 
continue to live in our memories and continue to haunt our dreams. Not simply because 
these are women in the prime of their lives who die at a time of expectation and joy; not 
simply because a maternal death is one of the most terrible ways to die ... but above all, 
because almost every maternal death is an event that could have been avoided, and should 
never have been allowed to happen (Starrs 1997:7)." 
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APPENDIX 1.1: EXAMPLE OF A TWO-TAILED TEST FOR NORMAL DISTRIBUTION AT 0.025 LEVEL OF 
SIGNIFICANCE 
Standard factor of maternity Cases Controls ql = 1- q2=1-p2 nl n2 pl-p2 plql/nl+p2q2/n2 DIE 
care pl - p2 QI q2 (D) (E) 
Emergency care 0.35 0.1 1.00 1.00 20 40 0.25 0.141195786 1.7706 
Oxytocic drug treatment 0.6 0.9 0.99 0.99 20 40 -0.3 0.228292575 -1.3141 
Blood transfusion 0.55 0.275 0.99 1.00 20 40 0.28 0.184945516 1.4869 
Evacuation of the uterus 0.6 0.925 0.99 0.99 20 40 -0.33 0.229632519 -1.4153 
Analgesics 0.3 0.15 1.00 1.00 20 40 0.15 0.136745658 1.0969 
Antibiotics drug treatment 0.9 0.85 0.99 0.99 20 40 0.05 0.25625061 0.1951 
Follow-up care 0.2 0.95 1.00 0.99 20 40 -0.75 0.183042003 -4.0974 
0.2 0.075 1.00 1.00 20 40 0.13 0.108874211 l.1481 
Documentation of care 
Formula used Zcalc=(pl-p2)sq rt(p 1 q l/nl +p2q2/n2 
P-value 
0.03836 
0.0951 
0.06811 
0.07781 
0.13567 
0.42074 
0.00003 
0.12507 
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APPENDIX 1.2: GUIDELINES FOR MANAGEMENT OF ECLAMPSIA IN 
ZIMBABWE: MAGNESIUM SULPHATE (DRUG OF CHOICE) 
Regime: 4 grams (in 200mls of saline) intravenously over 15 minutes FOLLOWED by 5 
grams in each buttock intramuscular injection. 
Repeat 4 grams intramuscularly every 4 hours provided: 
• Respiratory rate is over 16 
• Urine output in previous 4 hours was > 100 mls 
• Knee jerk is present 
If any of above absent, wait for 2 hours and retest before giving the injection. 
Continue magnesium sulphate for 12-24 hours after delivery. 
Therapeutic range is 2-4 mmoles/l and can be monitored by clinical parameters and does not 
require to be monitored by serum magnesium levels. 
If overdose-give 10 mls of 10 % calcium gluconate slowly. 
Source: Mahomed, Majoko, Banduelle, Verkyl & Iliff (2000:23) 
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APPENDIX 3.1: HOSPITAL OBSTETRIC CENSUS FORM 
DATE 
-----
DATA COLLECTOR CODE 
PRINCIPAL INVESTIGATOR=l 
RESEARCH ASSIST ANT =2 D 
MPILO CENTRAL REFERRAL HOSPITAL 1995-1997 OBSTETRIC CENSUS 
FORM: 
THE OBJECTIVES ARE TO: 
1. Determine the level of maternal mortality ratios for MCRH during 
1995, 1996 and 1997 respectively. 
2. Determine the case fatality rates for women hospitalised for abortion 
and severe pre-eclampsia/eclampsia at MCRH for 1995, 1996 and 1997. 
INSTRUCTIONS 
1. All information must be treated in the strictest confidence. 
2. Please note that the information required is relevant to 1995, 1996 and 1997. 
3. Please complete this census form by placing the appropriate information 
in the answer columns or the spaces provided. 
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SECTION ONE: 1995 CENSUS 
1. Answer 
'~1995-Num-berof-delive-ries __ ___,I I I I I I I 
2. Answer 
I.___ 19-95N-um-ber-of-live-birt-hs--------'I I I I I I 12 
3. Answer 
I._ _19_9_5_N_u_m_b_er_o_f_a_b_o_rt_io_n_a_d_m_i_ss-io_n_s _______ __.l I I I I I 13 
4. 
1995 Number of severe pre-eclampsia/eclampsia 
admissions 
Answer 
I I I I I 1 4 
5. Answer 
l.....__19-95 N_um-ber-of-mat-ern-al d_eath_s __ ___.I I I I I I I s 
SECTION TWO: 1996 CENSUS 
6. Answer 
l'---199-6Nu_mbe-rofd-elive-ries ___ __.l I I I I I 16 
7. Answer 
.__I 19-96N-um-be-rof-live-birt-hs ____ __.l I I I I I 17 
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8. Answer 
l.__19_9_6_N_u_m_be_r_o_f_a_bo_rt_i_on-ad_m_·_1s-si-on_s _______ __.I I I I I I 18 
9. Answer 
1996 Number of severe pre-eclampsia/eclampsia 
admissions I I I I I 19 
10. Answer 
I~ 19-96N-um-be-rof-ma-tem-ald-eath_s __ ___.I I I I I I 110 
SECTION THREE: 1997 CENSUS 
11 Answer 
11997 Number of deliveries 
I I I I I I I 
11 
12. Answer 
11997 Number of live births 
I I I I I I I 
12 
13. Answer 
11997 Number of abortion admissions 
I I I I I I I 
13 
14. Answer 
1997 Number of severe pre-eclampsia/eclampsia 
I I I I I I 
14 
admissions 
15. Answer 
I 
1997 Number of maternal deaths 
I I I I I I I 
15 
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SECTION FOUR: CAUSES OF MATERNAL MORTALITY AT 
MPILO CENTRAL REFERRAL HOSPITAL DURING 1995-1997 AND 
MATERNAL MORTALITY REVIEW COMMTTEE MEETINGS. 
16. Number of annual maternal deaths attributed to 
each of the following obstetric causes at Mpilo Central 
R f I H . I d . 1995 1997 e erra osp1ta urmg -
Abortion 
Severe pre-eclampsia/ eclampsia 
Placenta preavia (haemorrhage) 
Abruptio placentae (haemorrhage) 
Obstructed labour (ruptured uterus) 
Postpartum haemorrhage 
Puerperal sepsis 
Any other-specify 
17. Number of maternal deaths attributed to each o 
the following non-direct obstetric causes at the Mpilo 
C I R £ I H . I d . 1995 1997 entra e erra osp1ta urmg -
HIV/AIDS 
Malaria 
Anaemia 
Any other-specify 
Answer 
16 
17 
18 
19 
20 
21 
22 
23 
Answer 
24 
25 
26 
27 
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18. How many times did the MCRH Maternal Mortality 
Review Committee meeting during 1995- 1997? Please tick 
( v ) in appropriate box. 
Year 1995 1996 1997 
Monthly 
Every two months 
Any other times: specify 028 
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APPENDIX 3.2: OBSTETRIC RECORDS AUDIT FORM NON-SURVIVING (CASES) 
AND SURVIVING (CONTROLS) WOMEN HOSPITALISED FOR ABORTION AT 
MPILO CENTRAL REFERRAL HOSPITAL, BULAWAYO, ZIMBABWE, DURING 
1995, 1996 AND 1997. 
DATE 
------
DATA COLLECTOR CODE 
PRINCIPAL INVESTIGATOR =l 
RESEARCH ASSISTANT =2 D 
WOMAN'S CODE NO 
----
THE OBJECTIVES WERE TO: 
1. Determine the case fatality rate for women hospitalised for abortion at MCRH for 
1995, 1996 and 1997. 
2. Identify factors associated with maternal mortality due to abortion for 1995, 1996 and 
1997. 
3 . Determine if there was a difference in the standard of maternity care received by non-
surviving (cases) and surviving (controls) women hospitalised for abortion at MCRH 
during 1995, 1996 and 1997. 
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UNDERSTANDING 
Obstetric records are subjects' personal profiles. Security of these records will be 
paramount. Records will not be removed from the hospital setting and information 
regarding women will be treated in the strictest confidence. Identification codes will be 
used on the audit form instead of the women's names. 
INSTRUCTIONS 
I .Study obstetric records of each woman included in the study 
2. Use the codes indicated in brackets to identify cases (1) and controls (2). 
3. Complete the audit form by filling in the appropriate number in the space provided 
on the right hand side of each question. 
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SECTION ONE: SOCIO-DEMOGRAPHIC FACTORS 
1. Woman's residence Answer 
Urban 1 
Rural 
2 
Residence not recorded 3 
2 Mt . a erna age A nswer 
1 
15 - 19 years 
20 - 29 years 
2 
30 - 39 years 
3 
40 - 49 years 
4 
Age not recorded 
5 
3.Marital status Answer 
Married 1 
Single 2 
Widowed 3 
Separated 4 
Divorced 5 
Marital status not recorded 6 
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4. Educational level Answer 
Never attended school 1 
S: 7years successful schooling 2 
> 7 years successful schooling and above 3 
Educational level not recorded 4 
5 0 . ccupation A nswer 
Formally employed 1 
Unemployed 2 
Occupation not recorded 3 
SECTION TWO: PHYSIOLOGICAL FACTORS 
6H . l b" l l . aemo2 o m eve m grams per d Tt ec1 1 re A nswer 
Actual Hb level 
1 
Hb not recorded 
--
2 
1 s t r bl d • •VS 0 IC oo pressure I . H eve m mm .g A nswer 
Highest SBP level I 
Lowest SBP level 2 
Mean SBP 3 
BP not recorded 4 
os 
7 
8 
9 
10 
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s ff t r bl a IaS 0 IC 00 pressure I . H eve m mm g A nswer 
Highest DBP level 1 
111gnes1 utH' 1eve1 L 
Mean DBP level 3 
BP not recorded '+ 
9 T t empera ure eve A nswer 
Actual temperature level in degrees Celsius 1 
Temperature not stated 2 
SECTION THREE: OBSTETRIC/GYNAECOLOGICAL FACTORS 
10.Gravidity Answer 
Gravidity 1 1 
Gravidity 2 2 
Gravidity 3 3 
Gravidity 4 4 
Gravidity 5 5 
Gravidity 6 and above 6 
Gravidity not stated 7 
11 G t f ·a es a 10na per10 A nswer 
First trimester 1 
Second trimester 2 
Not stated 3 
11 
12 
13 
14 
015 
016 
LJ17 
222 
8 ff r bl d 1asto 1c oo pressure I . H eve m mm .g A nswer 
Highest DBP level 1 
tilgnest u.t:H' 1eve1 L 
Mean DBP level 3 
BP not recorded '+ 
9 T t empera ure eve A nswer 
Actual temperature level in degrees Celsius 1 
Temperature not stated 2 
SECTION THREE: OBSTETRIC/GYNAECOLOGICAL FACTORS 
10.Gravidity Answer 
Gravidity 1 1 
Gravidity 2 2 
Gravidity 3 3 
Gravidity 4 4 
Gravidity 5 5 
Gravidity 6 and above 6 
Gravidity not stated 7 
11 G t f "d es a 10na peno A nswer 
First trimester 1 
Second trimester 2 
Not stated 3 
11 
12 
13 
14 
015 
016 
LJ17 
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12 T f b f . ype o a or ion A nswer 
Septic abortion 1 
Non-septic abortion 2 
Unclassified 
3 
SECTION FOUR: HEALTH SERVICE FACTORS 
13 F ·1 amuy p annm2 me th d 0 use A nswer 
Used 
1 
Not used 
2 
Not stated 3 
14 A ntenata care b ki 00 ng status A nswer 
Booked for ANC 
1 
Unbooked for ANC 
2 
Not stated 
3 
15.Emergency postabortion care indicated by a "done" 
1) or a "not done" (2). Answer 
Done Not 
(1) Done (2) 
Summoning Medical assistance 
Evidence of quarterly to half hourly recorded BP 
observations during the acute stage: 
iemperamre 
Respiration 
Pulse 
018 
019 
020 
21 
22 
23 
24 
25 
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16 0 t . d XY OCIC t t rug rea ment A nswer 
Given 1 
Not given 
2 026 
( ~i~:tibiotic drug treatment Answer 
I I Not given 2 027 
ll~i~e:algesic drugs Answer 
I 
I 
Not given 2 028 
20. Evacuation of the uterus Answer 
I Done 
I 
I 
: Not done 2 029 
21. Follow-up postabortion care indicated by a "done?' (1) or 
a "not done" (2). Answer 
Done Not 
(1) done 
(2) 
Evidence of one to four hourly observations BP 30 
after the acute stage recorded 
Temperature 31 
Respiration 32 
Pulse 33 
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lr2~_._on_n_:_ily~m-e_d_i-ca_l_r_e_v_ie_w_s~~~~~~~~~~~~~~~~~-At-n-sw_21_e_r-; D 34 ~ot done . 
23. Documentation of care Answer 
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APPENDIX 3.3: OBSTETRIC RECORDS AUDIT FORM NON-SURVIVING (CASES) 
AND SURVIVING (CONTROLS) WOMEN HOSPITALISED FOR SEVERE PRE-
ECLAMPSIA/ECLAMPSIA AT MPILO CENTRAL REFERRAL HOSPITAL 
BULAWAYO, ZIMBABWE, DURING 1995, 1996, AND 1997. 
DATE 
------
DATA COLLECTOR CODE 
PRINCIPAL INVESTIGATOR =1 
RESEARCH ASSISTANT =2 
WOMAN'S CODE NO 
----
THE OBJECTIVES WERE TO: 
1. Determine the case fatality rate for women hospitalised for severe 
pre-eclampsia/eclampsia at MCRH for 1995, 1996 and 1997. 
2. Identify factors associated with maternal mortality due to severe 
pre-eclampsia/eclampsia for 1995, 1996 and 1997. 
3. Determine if there was a difference in the standard of maternity care received 
by non-surviving (cases) and surviving (controls) women hospitalised for 
severe pre-eclampsia/eclampsia at MCRH during 1995, 1996 and 1997. 
D 
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UNDERSTANDING 
Obstetric records are subjects' personal profiles. Security of these records will be 
paramount. Records will not be removed from the hospital setting and information 
regarding women will be treated in the strictest confidence. I~entification codes will 
be used on the audit form instead of the women's names. 
INSTRUCTIONS 
I .Study obstetric records of each woman included in the study 
2.Complete the audit form by filling in the appropriate number in the space 
provided on the right hand side of each question 
3. Use the codes indicated in brackets to identify cases (1) and controls (2). 
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SECTION ONE: SOCIO-DEMOGRAPHIC FACTORS 
1. Woman's residence Answer 
Urban l 
Rural 2 
l'<OL recoraea j 
2 Mt a erna age A nswer 
15 - 19 years 1 
20 - 29 years 2 
30 - 39 years 3 
40 - 49 years 4 
Age not recorded 5 
3. Marital status Answer 
Married 1 
-
Single 2 
Widowed 3 
Separated 4 
Divorced 5 
Marital status not recorded 6 
229 
4. Educational level Answer 
Never attended school 1 
::; 7years successful schooling 2 
> 7 years successful schooling and above 3 
Educational level not recorded 4 []4 
5 0 f ccupa ion A nswer 
Formally employed I 
Unemployed 2 
Occupation Not recorded 3 LJ5 
SECTION TWO: PHYSIOLOGICAL FACTORS 
6H . l b. l l . aemog o m eve m grams per d T ec1 1tre A nswer 
Actual Hb level 1 
Hb not recorded 2 
1 s t r bl d . 1ys 0 IC oo pressure l . H eve m mm .g A nswer 
Highest SBP level I 
Lowest SBP level 2 
Mean SBP level 3 
BP not recorded 4 
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8 D" t r BP I I. H IaS 0 IC eve mmm .g A nswer 
I 
Highest DBP level 
Lowest DBP level 
2 
Mean DBP level 
3 
BP not recorded 
4 
SECTION THREE: OBSTETRIC/GYNAECOLOGICAL FACTORS 
9. Gravidity Answer 
Gravidity I I 
Gravidity 2 2 
Gravidity 3 3 
Gravidity 4 4 
Gravidity 5 5 
Gravidity 6 and above 6 
Gravidity not recorded 7 
10 G t f . es a iona perm m nmes er A nswer 
Term 1 
Prete rm 2 
Not stated 3 010 
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ertension Answer 
Severe-pre-eclampsia 
Eclampsia 2 
SECTION FOUR: HEALTH SERVICE FACTORS 
13 A t t I n ena a care b ki 00 t t ng s a us A nswer 
Booked for ANC 1 
Unbooked for ANC 2 
Not stated 3 
14. Emergency severe pre-eclampsia/eclampsia care 
indicated by a "done" (1) or a "not done" (2). Answer 
Done Not 
(1) Done 
(2) 
Summoning medical assistance 
Evidence of quarterly to half hourly recorded 
observations during the acute stage: 
BP 
l emperature 
Respiration 
Pulse 
011 
012 
13 
15 
16 
17 
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15 A f h t . I f n 1- typer ens1ve an 1-convu san td t t rug rea men t A nswer 
Given l 
Not given 2 018 
16 Fl 'd. t k Ul ma ean d t t d' ou tpu recor mg A nswer 
Done 1 
Not done 2 
-019 
• 
17. Follow-up severe pre-eclampsia/eclampsia care indicated 
by a "done" (1) or a "not done" (2). Answer 
Done Not 
(1) done 
(2) 
Evidence of one to four hourly observations after the 
acute stage recorded: 
BP 20 
Temperature ~ 21 
Respiration 22 
Pulse 23 
18 M d f d I' . o e o e 1very A nswer 
Normal vaginal delivery 1 
Caesarean section 2 
Any other type: specify 3 024 
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19 D ·1 ai y me d" I 1ca reviews A nswer 
Done 1 
Not done 2 025 
20. Documentation of care Answer 
I Complete 
Incomplete 
026 
21 Pl d" t t I t ease m 1ca e perma a ou come A nswer 
Baby died (stillbirth, neonatal death) 1 
·• 
Baby survived (full term) Baby died) 2 
Baby survived (preterm) 3 
Pregnancy termin.~ted in an abortion 4 
Mother died with her baby in utero 5 027 
234 
APPENDIX 3.4:PERMISSION TO CONDUCT THE STUDY 
The Medical Superintendent 
Mpilo Central Referral Hospital 
PO BOX2096 
Bulawayo, Zimbabwe 
Dear Sir, 
Department of Nursing Science 
School of Medicine 
University of Zimbabwe 
P. 0. Box Al 78, Avondale 
Harare, Zimbabwe 
21 August, 1996 
Re: PERMISSION TO CONDUCT RESEARCH FOR DEGREE OF DOCTOR OF 
LITERATURE AND PHILOSOPHY FOR THE UNIRVESITY OF SOUTH AFRICA 
Permission is hereby sought to conduct a research for the Degree of Doctor of Literature and 
Philosophy at Mpilo Central Referral Hospital. Please find attached research proposal and 
completed form from the Medical Research Council of Zimbabwe for your use. 
Thank you 
~R-~k 
C Mudokwenyu-Rawdon (Mrs) 
Lecturer, Department of Nursing Science 
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DETAILS OF SPONSOR 
Name and address of Agency (Sponsor) WK KELLOG FOUNDATION USA THROUGH UNISA 
DEPARTMENT OF ADVANCED NURSING SCIENCES. 
I declare that the stated budget is accurate to the best of my knowledge and agree to pay a 1 % levy of 
180 Zimbabwe Dollars upon approval of my proposal by the MR.CZ. 
I certify that the information given by me is correct to the best of my knowledge. 
Researcher's Signature ~{(~0vv Date 21 August, 1996 
RESPONSIBLE AUTHORITY 
This section must be completed by the responsible authority of the place where the research is to be 
conducted (e.g. Provincial Medical director, City Director of Health Services, Medical Superintendent 
etc). 
Name of Institution: 
Individual Responsible: 
Job Title of Responsible Individual : 
Address: 
Telephone no: 
Mpilo Central Referral Hospital 
Dr NT Chaibva 
Medical Superintendent 
Mpilo Central Referral Hospital 
PO Box 2096 
Bulawayo 
72011 Bulawayo 
I, Naboth Chaibva have read the proposal, approval of the researc 
Date: 29 October, 1996 
Medical Research Council ofZimbab 
J 
. h we 
os1a Tongogara / Mazoe Street 
P. 0. Box CY 573 
Telephone: 7917921791193n92747 
Telefax: (263)- 4 - 792480 
E-mail: mrcz@healthnet.zw 
Causeway 
Harare 
Date 3 February 1997 
Dear Mrs Mudokwenyu-Rawdon 
Thank you for your proposal: Factors associated with maternal mortality and survival 
among women Hospitalised with abortion and severe pre-eclampsia/eclampsia at Mpilo 
Central Referral Hospital during 1995, 1996 and 1197 respectively. 
Your proposal was approved 
Kind regards from the MR.CZ Secretariat. 
r MED!CAL RE~iAftCH .... \ 
~nuNC:L Of ZIMBABWE 
'S97 -02- , 8 
roa·ciiAIRMAN';MEDicAI.·· ···wracoUNCiL:[?F·~~:~11c J 
INNOVATIVE RESEARCH IN THE HEAL TH DEVELOPMENT 
Executive Committee:Prof. F.W.G. Hill (Chairman), Dr P.D. Parirenyatwa, (Vice-Chairman) 
Dr S.K. Chandiwana (Secretary) 
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APPENDIX 3.5: MAP OF ZIMBABWE HIGHLIGHTING THE CITY OF 
BULAWAYO 
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APPENDIX 3.6: OVERVIEW OF MATERNAL MORTALITY AT MPILO CENTRr. 
REFERRAL HOSPITAL 1995-1997 
Over the three-year period, 135 maternal deaths were recorded at MCRH. Of these deaths, 116 
(85.9 percent) and 19 (14.1 percent) were direct and indirect maternal deaths respectively. 
Forty-one (35.3 percent), due to abortion and severe pre-eclampsia/eclampsia, were recruited 
into this hospital-based case-control study. The remaining 64.1 percent did not meet the 
inclusion criteria and, therefore, were excluded from the study. Some of the cases that were 
excluded are presented, as case histories in this appendix, without analysis of the events that 
led to maternal deaths. 
Approximately 86.0 percent of maternal deaths were the result of obstetric causes of which the 
most significant causes were abortion and severe pre-eclampsia/eclampsia. These two high-
risk pregnancy conditions are also known to cause morbidity. Indirect maternal deaths were 
28. The largest proportion (32.1 percent) was attributed to HIV/ AIDS. The remaining causes 
included malaria, anaemia, general anaesthesia, molar pregnancy and unidentified causes. The 
number of deaths varied per year, with most maternal deaths having occurred in 1996. 
Information about the MMRs, total number of births and the risk of death faced by women for 
the period are described in table appendix 4. 
Table appendix 4: Number of maternal deaths, maternal mortality ratios, live births and 
the maternal risk of death per year at Mpilo Central Referral Hospital 1995-1997. 
Year Number of Number of MMR per 100 000 Risk of dying 
maternal deaths liveBirths live births 
1995 46 10155 453 1 in 221 
1996 51 9337 546.2 1 in 183 
1997 39 10136 385 1in260 
Total 135 29622 455.7 1in219 
The risk of dying as a result of a given pregnancy, as can be observed from table appendix 4, 
was significantly high for women hospitalised at MCRH during the study period. Case 
histories are presented to highlight events including, suboptimal care, that might have 
contributed to high levels ofMMR at MCRH. 
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l.ABORTION 
There were three cases of abortion in this group admitted with septicaemia. Two of the cases 
sought medical help when it was too late for them to benefit from care. They both died within 
a few hours of admission. These cases raised suspicion of unsafe ways of terminating 
pregnancy. The third case, in which care was viewed as suboptimal is illustrated below: 
CASE HISTORY ONE: 
A 36 year old multigravida hospitalised for septic abortion, was initially commenced 
on malaria treatment, chloroquine. She later had an evacuation performed. The uterus 
was perforated and it could not be ascertained from the records whether the 
perforation was pre-existed prior to evacuation or whether it occurred during the 
evacuation. She succumbed to septicaemia and died five days following evacuation of 
the uterus. 
2. SEVERE PRE-ECLAMPSIA/ECLAMPSIA 
CASE HISTORY TWO: 
A 26-year-old gravid two presented with raised blood pressure and twin pregnancy. A 
review of her records revealed that there was misdiagnosis of pre-eclampsia/eclampsia 
and multiple pregnancies. The woman received an unspecified oxytocic drug during 
management of the third stage of labour. The records revealed that the oxytocic drug 
was administered before the diagnosis and delivery of the second baby. There was no 
evidence of anti-hypertensives drug having been administered to control the raised 
blood pressure. The woman developed eclampsia and died during the first 24 hours 
after delivery of the second twin. 
240 
3. OBSTRUCTED LABOUR 
There were two deaths due to obstructed labour. In both cases, care was judged to be 
suboptimal. In the first case, an 18-year-old primigravida had a caesarean section. The 
documentation regarding her progress of labour showed that there was a delay of eight hours 
before a decision was made to perform a caesarean section. The delay was clearly evidenced 
by slow labour progress illustrated by the observation of cervical dilation and descent of the 
presentation having crossed the partogram action line. The baby was a fresh stillbirth. She 
developed puerperal sepsis and died on the fifth day following the caesarean section despite 
treatment with antibiotics. 
CASE HISTORY THREE 
A 38-year-old woman presented at the rural health centre (RHC: primary level of 
care) in obstructed labour that was misdiagnosed by a State Certified Maternity Nurse 
who normally provides care at primary care level of the health care delivery system. 
Two days passed before the woman was transferred to a district rural hospital 
(secondary level of care) At the time of admission to this health facility, she was 
bleeding per vaginum, the foetal heart rate was absent and the uterine contractions 
had ceased. She was complaining of abdominal pain and tenderness. Despite these 
warning signs of uterine rupture, the woman was commenced on oxytocin infusion and, 
the infusion was continued for two days. She developed septicaemia and chest pains. 
She was then transferred to MCRH that was 140 kilometres away from the district 
hospital. On admission to MCRH, a consultant obstetrician resuscitated her 
unsuccessfully. 
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4. OBSTETRIC HAEMORRHAGE 
CASE HISTORY FOUR: 
A woman with abrutpio placentae presented in a poor state on admission at 10.45 
hours. Her records showed that junior doctors managed her because a consultant 
obstetrician was not available. A live baby was delivered by a vacuum extraction at 
17. 00 hours the same day six hours after admission. She sustained two cervical tears 
that were undiagnosed at the time of delivery. Traumatic haemorrhage compounded 
already existing haemorrhagic problem of DIC She died at 19. 45 hours without any 
specialist's involvement in her care. 
5. PUERPERAL SEPSIS 
CASE HISTORY FIVE: 
A 17-year old woman discharged home following a normal delivery was readmitted 
with puerperal sepsis and psychosis. Evacuation was done for removal of retained 
products of conception. the uterus was possibly perforated during this procedure 
necessitating a laparatomy to be performed two days after evacuation. The findings 
showed that the cervix was lacerated and that there was a septic uterine perforated 
area in the left parametrium. A hysterectomy was performed but she later died. 
REDUCING MATERNAL MORTALITY AND MORBIDITY: A 
MULTIDISCIPLINARY FRAMEWORK 
It is the goal of midwifery practice to enhance the quality of maternity care and safe 
motherhood programmes. Understanding this goal means that midwives must demonstrate 
appropriate knowledge and skills when they attend to women requiring midwifery services. 
Good application of knowledge to practice by midwives involves assessment and 
identification of risk factors and taking appropriate interventions based on sound clinical 
judgement and decision-making. 
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It also demonstrates the relationship between their knowledge and clinical competence. The 
midwives, their dependent and interdependent role, must treat self-evaluation as an integral 
part of their clinical practice. For it is through this process that they can improve contribute 
towards their personal and professional advancement and quality care. They can also identify 
their own skill deficiencies, which should be acknowledged for remedial action, namely, 
continuing education or skill training. This strengthens the midwives' role within collaborative 
practice and the multidisciplinary health team. Having studied the literature and analysed the 
records, Donabedain's (1988: 1746) principles of structure, processes and outcomes for the 
assessment of care, were utilised to compile the guidelines in the figure (appendix) 3.6B. 
These guidelines that can be used to achieve quality of maternity care with subsequent 
reduction in maternal mortality and morbidity and integrated into the safe motherhood 
programmes so that they may become more encompassing and involving in a manner that 
foster empowerment of women and their families. The findings of this study have shown that 
women died only from pregnancy related causes but also from factors associated with their 
inability to timeously utilise the health care services in good time. This is additional to the 
suboptimal care, which some women received. 
The availability of specialised obstetric care and highly developed blood transfusion services 
could only be linked to industrialised countries. For developing countries, the commonly 
found scenario is non-availability of such services. Other intervention measures have to be put 
in place during pregnancy and childbirth such as empowering women through promotion of 
positive health seeking behaviours. This implies that emphasis should be placed on health 
education within communities on causes of maternal deaths and what role communities can 
play to contribute towards reducing maternal mortality and morbidity. Although midwives, as 
a group, cannot ensure supply of blood for transfusion, midwives throughout pregnancy 
should seriously attend to adequate antenatal care, diagnosis and treatment of anaemia. They 
should also be able to maintain accurate records of care, interpret and use information and 
timely refer women for specialised obstetric care. 
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APPENDIX 3.6a: GUIDELINES FOR IMPROVING QUALITY OF MATERNITY 
CARE: A MULITDISCIPLINARY FRAMEWORK. 
STRUCTURE 
CARE PROVIDERS AND THEIR SKILLS 
• Doctors 
• Nurse-midwives 
• Other professionals 
• Adequate knowledge 
• and skills 
• Ability to interpret and 
apply knowledge 
ADEQUATE FACILITIES AND RESOURCES 
• Facilities and materials 
• Human resources 
staff patient ratio 
category mix (nurses, midwives, and 
doctors) 
PROCESS 
GOAL DIRECTED MATERNITY <;::ARE 
• 
• 
• 
• 
Antepartum 
Intrapartum 
Postpartum 
Postabortal 
EFFECTIVE COOPERATION 
• Collaborative approach 
• Teamwork 
• Communication 
• Auditing 
• Evidence-based clinical practice 
I 
HEALTH INFORMATION SHARING 
• Care providers 
• Women and families 
OUTCOME 
QUALITY MATERNITY CARE 
REDUCED MATEENAL AND 
PERINATAL MORBIDITY 
AND MORTALITY 
WOMEN'S EMPOWERMENT AND POSITIVE 
HEALTH SEEKING BEHAVIOURS 
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APPENDIX 5.1: MINUTES OF NURSES' STRIKE DURING 1996 
NURSING DIRECTORATE AND PRINCIPAL NURSING OFFICERS MEETING 
HELD ON 22 NOVEMBER 1996 AT 0900 HOURS ON EFFECTS OF STRIKE ON 
NURSING SERVICES AND A WAY FORWARD: HEAD OFFICE 
In chair Mrs Matambanadzo PNO Mashonaland West Province 
Present were: 
NAME 
Mrs CR Mufuka-
Rinomhota 
Ms P Mackenzie 
Ms I Mafethe 
Ms CMZ Chasokela 
Mrs V Machekano 
Mrs DM Shamuyarira 
Mrs R Matambanadzo 
Ms JRMauna 
Mrs AR Masenda 
MrDMNtini 
Mrs V Chanetsa 
Mrs I Mayo 
Mr JI Mnodawafa 
Ms MT Nyandoro 
Mrs R Msangwi 
Mrs E Marufu 
Ms SC Zvavmwe 
Ms J Tasara 
Mrs I Manolwane 
Mrs L Patsika 
1. Opening remarks 
DESIGNATION 
Director of Nursing Services 
Deputy Director of Nursing Education 
Deputy Director of Community Health 
Deputy Director of Nursing Services 
Assistant Deputy Director of Nursing services 
Principal Nursing Officer 
PNO 
PNO 
Matron 111 
ActingPNO 
ActingPNO 
PNO 
PNO 
PNO 
PNO 
Matron 
PNO 
ActingPNO 
ActingPNO 
Principal tutor 
ADDRESS 
Head Office, Box cy 112 
Head Office, Box cy 112 
Head Office, Box cy 112 
Head Office, Box cy 112 
Parirenyatwa Central Hospital 
Mashonaland West Province 
Ingutsheni Hospital 
Harare Central Hospital 
Mpilo Central Hospital 
United Bulawayo Hospitals 
Matebeleland North Province 
Masvingo Province 
Manicaland Province 
Mashonaland West Province 
Chitungwiza Hospital 
Midlands Province 
Masvingo Province 
Mateleland South 
United Bulawayo Hospitals 
Mrs Matambanadzo, the Provincial Nursing Officer of Mashonaland West Province opened the meeting, 
which has been requested by the senior nurse managers of Provinces and Central Hospitals. After 
introductions, the Director of Nursing Services extended her gratitude to the members present for initiating 
this crucial meeting, which would result in mature and effective recommendations. She hoped that the nurse 
managers would jointly came up with short and long term plans for the way forward 
Source: Zimbabwe Nurses Association (1996) 
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APPENDIX 5.2: REVISED MIDWIFERY CURRICULUM COURSE INTRODUCED 
IN 1996. 
COURSE CONTENT 
• Professionalism and midwifery trends 
• Ethics in midwifery 
• Applied anatomy 
• Applied physiology 
• Normal pregnancy, labour and puerperium 
• Newborn 
• Applied psychology 
• Applied sociology 
• Applied pharmacology 
• Research 
• Health assessment 
• Women's health issues 
• Health promotion 
• Epidemiology and demography 
• Abnormal midwifery 
• Abnormal neonate/paediatrics 
• Community health 
• Administration 
Source: Mpilo Central Referral Hospital School of Midwifery (2000) 
. . '-- . 
.•. 
) 
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APPENDIX s:3: MIDWIFERY TRAINING AND SUPERVISION 
SCHEDULE FOR 1998 AND 1999 AT MPILO CENTRAL REFERRAL 
HOSPITAL 
GROUP. 
A/98 
. C/98 
C/97 
.Al98 
B/97" 
C/97 
A/98 
Ci91 
A/98 
A/98 
B/97 
C/97 
A(98 
:1998 YEAR PLANNER 
INTRODUCTORY BLOCK 
1 January - 15 February· 1998. 
1 September - 11 October 
SENIOR BLOCK 
16 February - 29 March 
. . ·.1 June - 12 July 
FINAL REVISION BLOCK 
16 March - 29· March 
13 July - 26 July 
9 November - 22 November 
MCH/FP ATIACHMENT. 
2 February - 5 February 
4 May - 17 May {lst halt) 
18 May - 31. May {2nd halt) 
STATE FIN'AL EXAMINATIONS 
26 & 27 March 
. 23 & 24 July 
19 & 20 November 
HOSPITAL FIN'ALS 
B/97 26 & 27· February 
c/97 ·26 & 27 June 
A/98 '.!'.? & 23 October 
C/98 
A/99 
8!97 . 
C/97 
A/98 
Il°"llERVIEW DATES 
10, ll & 12 June 
14.15 & 16 Octo_ber 
-· 
-
t . .. . _ .. • :.j -12 Ult 2Qtl9 \.:u:~.._._,, " .. 
. ,. - . ~ 
... . t ·, 
J HA.\llSA l · .. .. .. ... · .,. 
P CIPAL TI'TOR . ----~ 
-
DURA.TIO~ 
6 weeks 
6 weeks 
6 weeks 
6 weeks 
2 weeks 
·2 weeks 
2 weeks 
2 weeks 
'.? weeks 
2 weeks 
RESULTS 
20 April 
24·August 
7 December 
.:: 
J 
I 
I 
·I 
I 
., 
I 
1 
t 
l 
. i 
·1 
. 
1: 
1.-:· 
. 
.. 
• 
; 
1 
I· 
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SUPERVISION .OF STUDENTS IN THE CLINICAL AREA: 
MIDWIFERY TEACHERS A.LL9CATION SCHEDULE 
DATE. ; ANTENATAL LABOUR i PNW & sqn; i FLOA."f i 
: WARD WARDS I • l':-rr.;;;;zi-----l-=:~=--...----1...._r~:..;..,=--1-"=""'"="""..,....,.;..,-....J._____ • I . 
· 1~~ ! C MPOFU S 1''HLANE K 1'~LOVU ; K ~CUBE 
ZVICJ/99 P NY A THI NT MOYO V MAJ ADA j.1.M MOYO 
25110/99. K NDLOVU I: JM Movo 1·· s·NHLANE I v M~ADA ~ 
i TO:. · P NY ATHI C MPOFU NT MOYO 1 K ... CUiBE 
I 29/10/99 :· • . · I '" . i 
....,.,,,,..,...,,,,,.._---.......,~----'--"="-.,._---1. ____ -1- . --+ 
1/11199 · I· S Jl..'HLAfll"E ,. K NDLOVU C MPOr'U I K NCUllE 1 
TO I NT M?YO v MA.JADA JM MOYO . ! p i'o'Y ATHT .. 
5/11/99 I 
8111199 · K NCUBE J M MOYO 
. TO i V MAJADA S NHLANE 
12111199 I . 
.. TO PNYATIU NTMOYO 
19/11/99 
PNYATHI 
Kll."DLOVU 
KNCUBE 
VMAJADA 
NT MCj\~·o 
C MPOFIJ 
S ·l'HL.ANE . 
JMMOYO 
lS/11/99 '1 c MPOFU I K NDLOVU 
,....._,,-~--1--------'~·------1.-----'-·~----~ 22111199 J. M MOYO 
1
: P NY ATHI NT MOYO V M.'~)AD.-\ 
I TO ·K NCUBE c MPOFU" ~ ~'HLA"ll.'E i: Jl.."DLO\·"(.~ =· . ! I 26/11/99 h=~=-----l-=--='"="'~=--1---"'="_,,...,,=--_._-~~--,.,...,...,,..,.,..,~- .. :...; 29/11/99 K NDLOVU 1 S NHLANE C MPOFU K NCti:aE 
TO ~ T MOYO Iv MA.JADA JM MOYO P NYA nu 
3112199 ! ~ i--,,-,,.,,.,,,,.,,...._ _ ,...,;...........,,_,._~~~~-.....;.-----'"·~~-~~,~-· 
6/1219~ i S NHLM"E K NCUBE 1 K l\"DLOVU NT MOYO 
TO V ~fAJADA JM MOYO P NYATifl i C MPOFU. 
·10/12199 I · 
13/1:2199 C MPOFU K lll"DLOVU K NC~N11LA.'\'E 
i 7,{~ P NY ATHI NT MOYO V MAJAqA I. J M MOYO . 
'""'· 2=0/=1=219=9...---!,i-rK....,N"""cu="""iB""E...--1-=c .... 11t .... IP~O""'F"'"'U-.-. +,.=-s ....,1".....,..HLA"'".N'""'E--l:,,f ................ l\<W,..,....,.AD~A.,.... •... , 
.• To, I 1 M MbYO I P :i..."Y !> n~1 : NT Mo Yo • · K 1So1.ovt: :· · 
: ,. 24/.12199 1. i 
.' :-'12"""1""11 ..... 219""'9---,i K~!\"D~L-_O .... '.l ... 'U~-!ll....,,s'""'· N"""iHL~A:. . .. ~'E''''.-.... j-c-1\1 .... IP~O...,,.,FfT"--hj'NYATHi:=-- ·: : 
· · TO . . :.r T MOYO .. 
1 
v_ · M~ADA I JM MOYO i i.: NCt/B.E . : ·· 
.31112199 I l ' _j ··.· 
-. -------·-
\ 
_.,,,,,- - ----~ ~~!.'i 
' • ., '...,,:, C("'":.fal.. ...1 
... 
·>: :i' ... .F •"t ~~~- '·1 
' ·.t'! ~~ . .. ii i . j> . 
' . ;e ,, .. 
• ••• • J 
., 
Source:.·Mp.ilo C~nfra·I Referr~I Ho.spiral School of Midwifery 
*1997 Schedules'reproduced for th.e 1998 and 1999.programmes 
.. 
. . . 
...... 
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APPENDIX 5.4: ZTMBABWE MINISTRY OF HEALTH AND CHILD WELFARE ORIENTED ANTENATAL CARE PROTOCOL 
Important: Goals are different depending on the timing of the visit. Six visits are aimed for in an Uncomplicated Pregnancy. 
---
Trimester 
- ·-- -· 
r Firsl 
i Trimester 
r 
' I 
< 11-ks 
v 
i 
' i 
I 
2 Second 
If Trimester 
,, 
--
3 11-21--. 
r 
,, 
4 Third 
I Trimester 
Ir 
.__ 
5 11-42WHks 
I 
" 
'---
6 
, 
" 
~ -
If a woman books later than in the first trimester, preceding goals should be combined and attended to. 
At all visits, address any identified problems, check the BP and measure the Symphysio-Fundal Height. 
-
T:;:;-r=:;:ory Ta~:g Goal Examination Laboratory Health Promotion 
of Visit 11nvestigations 
-- - -- -
- Risk A~sessmenl ~ff/- · Med11;ai · General examination - Syph1l1s lesl fH'H) - Address any problem l .~~~·~ ... :. ·: .: · Su ry1 r;al - Involve husband in ANG 
- Heallh Educalmn · Obs1e1r1c · Vulva txaminahon - HB - Draw up delivery plan 
Conhrm ptriu<l ul yeslllhon (speculum 11 indicated) - Discuss lulu re FP: Postpartum FP. TL. 
Plan lor Dr.hvr.ry IM P? Condoms 
Use of contraceptives? · SF H measuremenl -Urine albumen - Discuss symploms of miscarriage, PIH 
Oale of conr.epl1on known? glucuse - Educale and Counsel on Prevention of Mother 
· Sii Abdominal examination lo Child Transmission of HIV 
- Soc1ai Srnokmg/Alcohol/llrugs · Vital observahons - Discuss HIV/AIDS 
- Action on abnormal 
• 
Ask lor proolc1ns - flP · Address problems 
laboratory results - Discuss laboralory resulls and need lo treat 
. Second rr - Dale ol hrsl lel;ll rnovemcn!s partner 
- Exclude multiple 
•• - Ask for problems · OP - II BP >= 140/90. - Address problems ?,. ~ . ·.·. :':'~ :. pregnancy · SFH (?multiple pregnancy) Urine for albumen · Check IOI PIH 
· Assess for signs ol Pill · APH? · Abdominal examinalion · Discuss APH 
- Discuss PMT CT I VCT 
- Check fetal growth ~I:- - Problems · BP - HB · Address problems · Exclude anaemia • Palm I Conjunclival Pallor · Discuss labour I EROM 
· Assess lor signs of PIH - APH? - SFH (?loo srnall) · Urine lor albumen · Review delivery plan 
· Review delivery plan · Abdominal examinahon - Rediscuss Family Planning 
· Checkletal growth •• · Ask for problems · BP - If BP >= 140/90: - Address problems - Assess for signs of Plfl · SFH Urine for albumen - Discuss labour 
• Exclude abnormal - Abdominal examination : - Review delivery plan 
presentation and lie Check - lie (Wailing Molller ShelEr?) 
- Review delivery plan · presenlallon - Discuss PMTCT I VCT 
· Assessletal well being 
·-
- Ask lor problems - · BP · If BP >= 140/90 - Address problems 
- Assess for signs of Plfl - SFH Urine for albumen - Discuss PMTCT I VCT 
- Exclude abnormal - Abdominal examinabon · Discuss labour 
presentation and lie Chee~ - lie • Review delivery plan 
· Review delivery plan · prescnlalion (Waiting Mother Sheller?) 
Prophylaxis_ 
- TT vaccinalion 
according to 
ZEPt 
- FeSO~ 
- Folic Acid 
• Anh-malarial 
. Tl 
- FeS04 
- FolicAcid 
- Anti-malarial 
-~ 
- FoficAcid 
- Anti-mararial 
• FeS04 
- FolicAcid 
- Anti-malarial 
- FeS04 
- FoticAcid 
· Anti-malarial 
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APPENDIX 6.1: DECLINE IN MATERNAL MORTALITY IN SRI LANKA 
BOX D: THE DECLINE IN MATERNAL MORTALITY IN SRI LANKA 
In the 1920s, when the maternal and child health programme began in Sri Lanka, the maternal 
mortality ratio was estimated at 2,200 deaths per 100,000 live births. Today, national statistics indi-
cate that the figure is 70 deaths per 100,000 live births - one of the lowest in the developing 
world, and an especially remarkable achievement given the general poverty still prevalent in the 
country (see Figure 4). In Cote d'Ivoire and Bolivia, for example, which have similar per capita 
income levels (US$750 per year), maternal mortality is estimated at 810 and 650 respectively. 
What is the secret behind Sri Lanka's success? There are three broad explanations: 
1. The government's historical emphasis on meeting the basic needs of its population in the 
areas of infrastructure, health, and education, as well as the relatively high status of 
women in society. These factors set the scene for low maternal mortality by contributing to: 
• High female literacy (88 percent); 
• Free education and equal educational opportunities for girls; 
• Increased age at marriage for girls (25.1 years in 1993). 
2. A comprehensive and high quality national family planning programme, which offers contra-
ceptives through a wide range of channels. As a result. the contraceptive prevalence rate is 
now 66 percent (40 percent for modern methods), and the fertility rate is low (2.3 births 
per woman). 
3. Focused investments in health interventions generally, and maternal health services specifi-
cally, have contributed to: 
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• A good road network providing access to health facilities; 
• Maternal and child health services that reach the community level, and are provided 
free through government facilities; 
• Integration of family planning and maternal-child health services; 
• An institutional delivery rate of over 90 percent, and delivery by a trained attendant 
of over 96 percent; 
• Use of appropriate t~!=_hnologies, such as home-based mothers' records and 
partographs in selected institutions (since 1990). 
FIGURE 4: THE DECLINE IN MATERNAL MORTALITY IN SRI LANKA, 1950-1985 
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Source: Bulletin of Vital Statistics 1979, Department of Census and Statistics. Colombo. Sri Lanka, 1981; and T. Nadarajah, "The Transition 
from Higher Female to Higher Male Mortality in Sri Lanka". Population and Development Review 9(2):317-325. 1983 . 
. . 
Source Starrs (1997:8) 
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APPENDIX 6.2: MINISTRY OF HEALTH AND CHILD WELFARE, ZIMBABWE 
MATERNAL MORTALITY FORM 
Inform Provincial Medical Director about maternal deaths within 48 hours. Complete this form in triplicate and send within 14 days, two 
copies to the Provincial Medical Director, keep one for your records. 
NB: For additional information if space provided is limited, use other papers and attach to this form, including a briefcase history if possible. 
I. Reporting centre .. 
3 .Hospital number.. 
A. GENERAL INFORMATION 
I. Name .. 
3. District.. 
2. Ward unit.. 
4. District .............. . 
2. Physical Address .. 
4. Province .. 
5. Province .. 
5. Highest level of education .. 6. Marital status: Married/Single/ Widowed/Divorced/Separated 
7. Employment: Employed/Unemployed/Self 
employed 
l 0. Age... . ... (years) 
12. Parity at death .. 
14. Gravida .. 
16. Date of admission .. 
18. Date of death .. 
20. Place of death ... 
Al. IN CASE OF REFERRED PATIENTS 
21. Decision for referral: 
Date... . ........ Time .. . 
23. Arrival at the referral centre: Date .. 
25. Indication for referral.. 
8. Occupation .. 
11. Religion (specify) ... 
13.Alive ... 
15. Abortions .. 
17. Time of admission .. 
19. Timeofeath .. 
22. Departure: Date .. 
..... Time .. 
9. Occupation (spouse) ... 
Time ... 
24. Referred from . 
26. Period ofreferral: 27. If ANC/Labour: referral gestational age .. 
Antenatal/Labour/Puerperium 
B MEDICAL-OBSTETRIC INFORMATION 
I. Past medical/surgical history ...................... . 
2Past obstetric history ... 
Bl ANTENATAL PERIOD 
3. Booking status: Booked/Unbbooked/Unknown 
5. Place of booking: Rural health centre/Rural hospital/ District 
hospital/Provincial hospital/Central hospital 
7. Indicate complication(s), management and outcome .. 
4. If booked: gestational age at booking or unknown 
6. Number of ANC visits before death ... 
Source: Ministry of Health and Child Welfare, Zimbabwe (2001) 
... weeks 
...... weeks 
